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Modulation of the activity of transmembrane proteins belonging to the ATP binding cassette (ABC) transporter protein family which 
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ATP binding cassette genes and proteins fur di ag nosis and treatm ent of lipid 
d isorders and inflammatory diseases 

Background of the invention 

Reverse cholesterol transport mediated by HDL provides a "protective" mechanism 
for cell membrane integrity and foam cell formation and cellular cholesterol is taker, 
up by circulating IID1. or its precursor molecules. The precise mechanism of reverse 
cholesterol transport however is currently not fully understood and the mechanism of 
cellular cholesterol efflux and liartsfer from the cell surface to an acceptor-panicle, 
such as HDL, is yet unclear. Certain candidate gene products ha\e been postulated 
playing it role in the process of reverse cholesterol transport [I]. Apolipoproteins 
(e.g. ApoA-I. ApoA-IV). lipid transfer proteins (e.g. C H I P. PLTP) and enzvnies (e.g 
LCAT. LPL, HI.) are essential to exchange cholesterol and phospholipids ;n 
lipoprotein-lipoprotein and lipoprotein-cell interactions. Different plasma membrane 
receptors, such as SR-B1 [2; 3j. MB 1/2 (4|, and OPMinktfd proteins (e.g. 120 kL'a 
and X0 kDa) [5] as well as the snhingolipid rich microdomains fCaveolac, Rafts) of 
the plasma membrane have been implicated being, involved in the process of reverse 
cholesterol transport and the exchange of phospholipids. How these membrane - 
microdomains are organized is in the current focus of interest for the denliLcation of 
therapeutic targets. In recent studies SR-BI function as receptor for uptake of IIDL 
into the liver and steroidogenic tissues could be demonstrated and the effectivitv of 
this process is highly dependent on the phospholipid environment [2k 

Cholesterol and phospholipid homeostasis in monocytes/macrophages and other cells 
involved m the atherosclerotic process is a critical determinant in atherosclerotic 
vessel disease. The phagocytic function of macrophages in host defense, tissue 
remodelling, uptake and lysosomal degradation of atherogenic lipoproteins and 
membrane fragments or other lipid containing particles has to be balanced by 
effective release mechanisms to avoid foam cell formation. HDL mediated reverse 
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cholesterol transport, supported by endogenous Apt>C and CETP synthesis and 
secretion provides an effective mechanism to relea.se excessive cholesterol from 
macrophages and other vascular cells. 

Alternatively, reduced cholesterol and triglyceride/faity acid absorption by intestinal 
mucosa cells as well as increased lipid secretion from hepatoevtes into the bile will 
lower plasma lipids and the concentration of atherosiicrotic lipoproteins 
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Sum mary of the i in e iii kiii 

Mew cholesterol responsive genes were identified with d;lTc: eat iib display method ir. 
human monocytes front peripheral bleud '.hat wore subjected to macrophage 
differentiation and cholesterol loading with accnhned I.DL and subsequent 
dcloading with HOI.,. 



In an initial screen AUCG 1 f AHC8). a member t.f the rapidly grovvim: family of 
ABC ( ATI'-Binding Cassette) transport systems, that couple the cnergv of ATP 
hydrolysis to the translocation of solutes across biological membranes, was identified 
a* a cholesterol sensitive switch. ABCGl is iipregulated by M-CSF dependent 
20 phagocytic differentiation bui expression is massively ineuced by cholesterol ioaaine 
and almost completely set back to dilferentiation dependent levels bv HDL, 

In a more detailed analysis 37 already characterised ABC members and X b'ragmeni - 
sequences (Table 2) were analysed in monocyte/macrophage cells by RT-I'CR (linear 
25 range) for differentiation dependent changes arid cholesterol sensitivity. 

Among the 45 testco ABC-transporter genes IS of the characterized ABC 
transporters and 2 of the Fragment -sequence based ABC-transporters are cholesterol 
sensitive (Example -1). 

30 

The cholesterol sensitive ARC-transportcr arc named accordine to the new ABC- 
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nomenclature uud listed in Table .5 with the new and the eld d estimation:, 
respectively. 

The most sensitive gene was ABCGI . ADCOi is the human homoiegue of the 
dro.sophila white gene. Sequencing of the promoter of ABCOI (Example 7) shows 
important transcription factor binding sites relevant fur phagocytic differentiaiian and 
lipid sensitivity 

Anlisense treatment of macrophages during cholesterol loading and HDL, -mediated 
deloading clearly identified AUCGi as a cholesterol transporter and the cillux of 
choline-containing phospholipids (phosphatidylcholine, sphingomyelin) was also 
modulated. Northern- and Westem-blot analysis provided further supper; thai 
inhibition of cholesterol transport is associated with lowei ABCGI niRNA 
expression and ABCG1 protein levels (Kxamplc 5). 

Considerable evidence was derived from energy transfer experiments :IA,am-jie 3 ) 
that ABCGI in the ceii membrane is in a regulated functional coopeiaiMn (e.u. ceil 
differentiation, activation, cholesterol loading and deloading) with other membrane 
receptors that have cither transport- (e.g. I.RP-I .IX. rccepior ichiied protein a 
signalling- and adhesion-function (e.g. integrins. iutegnn associalec proteins) which 
is also supported by sequence homology of extracellular domains as well as othcr 
pans of the ABCGI sequence. For example the protein sequence of the region of the 
third extracellulai loop of ABCGI, i.e. arninoacid residues 5X0 through 644. shares 
homology with fibronectin (aa 317-327). integrinfo (aa 538-547). RAP (an 1 19-127). 
LRP (aa 2874-2894), apol!-l(10 precursor (aa 4328-430"). aluiaihion-S-trant'crase 
(aa 54-78) and glucose transponer (aa 371-380) Sequence comparison of all 
cholesterol sensitive transporters indicates this as a genera! principle of ABC 
transporter function and regulation. 

Among the other cholesterol sensitive genes ABC A I (ABO) was farther 
characterized. ABCA1 was identified in the mouse as an ll.-lbeia transporter 
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involved also in apoptotic cell processing. We show here, by RT-I'CR (Table 2) and 
confirmation by Northern analysis, based on the newly detected human ABCA1 
cDNA sequence (Example 6), that ABCA1 follows the same regulation as ABCG 1. 

Moreover, the ABCA 1 -knockout mice (ABCA1-M show massively reduced levels of 
scrum lipids and lipoproteins. The expression of ABCA 1 in mucosa cells of the small 
intestine and the altered lipoprotein metabolism in ABCA I-/- nuce allows the 
conclusion that ABCA1 plays a major role in intestinal absorption and translocation 
of lipids into the lymph-system 

Analysis of genetic defects lha: affect macrophage cholesterol homeostasis identified 
dysregulatcd ABCA1 as a gene locus involved in the HDL-dcficicncy syndrome 
(Tangier-Disease). This disease is associated with hypertriglyceridemia and 
splenomegaly. 

Another as yet not described HDL-dctjciency syndrome associated with early onset 
of coronary hear! disease and psoriasis showed a dysrcgulation of the chromosome 
17 associated ABC-sequences (ABCC4 (MRP3); ABCC3 (MRP3); ABCA5 
(Fragment 90625); ABCA6 (Fragment 155051) :!7q21-24). This points to an 
association with the predicted gene locus for psoriasis at chromosome 17. 

A recently sequenced human ABC-transporter (ABC AS, Example <» shows high 
homology to ABCA 1 and also belong to the group of cholesterol sensitive ABC- 
transporter. 

ABCC5 (MRP5, sMRP) is a member of the MRP-subfamily among which ABCC2 
(MRP2. cMOAT) was characterized as the hepatocyte canalicular membrane 
transporter that is involved in bilirubin glucoronide secretion [yj and identified as the 
gene locus for Dubin-Johnson Syndrome (10) a disorder associated with mild chronic 
conjugated hyperbilirubinemia. 
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Furthermore, the identification of ABCA1 as a transporter for IL.-l [i identifies this 
gene as a candidate gene for treatment of inflammatory diseases including 
rheumatoid arthritis and septic shock. The cytokine IL-1 |i is a broadly acting 
proinflammatory mediator that has been implicated in the pathogenesis of these 
diseases. 

Moreover, we could demonstrate, that glybundc as an inhibitor of 11.- 1 |i secretion 
inhibits not only Caspasc I mediated processing of pro-IL-1 0 and release of mature 
IL-1 (5 but simultaneously inhibits ceramide formation from sphingomyelin mediated 
by neutral sphingomyelinase and thereby releases human fibroblasts from G.-pbasc 
cell cycle arrest. These data provide a further mechanism indicative for a function of 
ABCA1 in signalling and cellular lipid metabolism. 

Autoimmune disorders that are associated with the ant, phospholipid syndrome leg. 

lupus erytbematodes) can be related to dysregulation of B-eell and I -cell function. 

aberrant antigen processing, or aberrations in the asymmetric distribution of 

membrane phospholipids. ADC-transporters are, besides their transport function. 

candidate genes for phospholipid trunslocases. floppases and scramblases that 
regulate phospholipid asymmetry (outer leaflet: POSl'M; inner leaflet: PS+HE) of 
biological membranes [11]. There is considerable evidence for a dysrcgulation of the 
analysed ABC-transporters in patient cells. We conclude that these ABC-cassettes 
are also candidate genes for a genetic basis of antiphospholipid syndromes such as in 
l.upus erytbematodes. 

In summary, the ABC genes ABCG1, ABCA1 and the other cholesterol-sensitive 
ABC genes as specified herein, can be used lor diagnostic arid therapeutic 
applications as well as for biochemical or cell-based assays to screen for 
pharmacologically active compounds which can be used for treatment of lipid 
disorders, atherosclerosis or other inflammatory diseases. Thus it is an objective ol 
the present invention to provide assays to screen for pharmacologically active 
compounds which can be used for treatment of lipid disorders, atherosclerosis or 
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other inflammatory diseases. Further the invention provides tools to identify 
modulators of these genes and gene products. These modulators can be used for the 
treatment of lipid disorders, atherosclerosis or other inflammatory diseases or for the 
the preparation of medicaments lor treatment of lipid disorders, atherosclerosis or 
other inflammatory diseases. The medicaments comprise besides the modulator 
acceptable and usefull pharmaceutical carriers. 
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aa 


Amino acid 


ABC 


ATP-bincing La.sr.ette 


AB CAr/ 


ATP-binding cassette, sub-lamily A [ABC I), member :i 


ABCB# 


ATP-binding cassette, sub-family B (MDR/TAP). member t 


ABCOV' 


Al'P-binding cassette, sub-family C iCTTR/MRP). member 


ABCD# 


ATP-bindina cassette, sub-family [) (ALD ). member U 


ABCE« 


ATP-bindma cassette, sub-family l{ (OABP). member » 


AHCVft 


ATP-bindin-j cassette, sub-family I- (OCN20). member « 


AHCGU 


ATP-hindma cas: eile. sub-family (i (WHITE), member? 


ABCR 


Homo sapiens rim ABC. transpone: 


Acl.DL 


Acctylated LDL 


ADPl 


ATP-depencem permease 


A LDP 


Adrenoleukody strophy protein 


ALDR 


Adrenoleukods sirophy related protein 


ApoA 


Apolipoprolein A 


ApoL' 


Apoiipopmlein 1: 


ARA 


Anlhracycluic resistance associated protei :i 


AS 


Antiscnse 


ATP 


Adenosine tripbo iphale 


CETP 


Cholesteryl csler transfer protein 


CF'l'R 


Cystic fibrosis transmembrane conductance regulator 


CGT 


cerannde glucoxyl transferase 


CH 


Cholesterol 


cMOAT 


Canalicular niu'.ti %pec.ific organic anion transporier 


dsRNA 


Double stranded UNA 


Fragment 


Gen Fragment 


FADP 


plasma membrane tally acid binding protein 
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l'ACS Fluorescence activated cell sorter 

FATP intracellular fatty acid binding protein 

FCS foetal calve serum 

FFA free fatty acids 

GAPDH Glyceraldehyde-3-phosphate dehydrogenase 

GCN20 protein kinase that phosphorylates the alpha-subunit of translation 

initiation factor 2 

GP1 Glycosy (phosphatidyl inositol 

HaCaT keratinocytic cell line 

IIDL High density lipoprotein 

HI, Hepatic lipase 

IIlyD haemoiysin translocator protein B 

HMT1 yeast heavy metal tolerance protein 

IIPTLC: High performance thin layer cluoniuioeraphv 

IL Interleukin 

LCA'I* Lecithi:i:clio!esterol acyltransfernsc 

LDL Low density lipoprotein 

LPL Lipoprotein lipase 

LRP LDL receptor related protein 

MDR Multidrug resistance 

MRP Multidrug resistance-associated protein 

PC Phosphatidylcholine 

PL Phosphatidylcthanolamin 

PL Phospholipid 

PLTP Phospholipid transfcrprotein 

PMP peroxisomal membrane protein 

PS Phosphatidylsenne 

RNA Ribonucleic acid 

RT-PCR Reverse transcription - polymerase chain reaction 

SDS Sodium dodeeyl sulfate 
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SI. 

sMRP 

10 SPM 
SR-BI 
SUR 
TAP 

15 

TG 

TSAP 

ITR 



- 9 - 

Sphingolpid 
Small form of MRP 
Sphingomyelin 
Scavenger receptor DI 
Sulfonylurea receptor 
Antigen peptide transporter 
Triglycerides 

TNF-alpha stimulated ABC protein 
untranslated region 
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Description of the Figures 

Figures 1 to 5 arc showing nucleotide and protein sequences described in this 
application. The sequences are repeated in the sequence listing. 

Description of l abels: 



Table 1: 

Levels of RKA transcripts of ADC'i.il (ABCSi. ABC 'A I (ABC!) ana ABCA5S In 
20 B) human [issues were tielenntned by Northern blot anahsis of a multiple usque dot-blot 

(Human RN'A MasterBiot Clontech Laboratories. Lie. CA. USA ). The relative 
amount of expression is indicated by different numbers of filled circles. 

25 

Table 2: 

15 The expression pattern of ADC-transporters in monocytes, monocyte derived 
macrophages (5 days cultivated monocytes in scrum free Macrophacc-SFM medium 

30 containing 50 ng-'ml M-CSF). AcLIJL incubaicd monocytes (5 days witli 100 iigditl) 

followed by HDL, (100 ug/ml) incubated monocytes is shown. Expressed genes are 
tested for cholesterol sensitivity by semiquantitative PCR. 

35 20 For known ABC-Transporter the chromosomal location and the transported 

molecules are also presented. 



Table 3: 

Disorders, that are associated with ABC-transporters are shown. Tito chromosomal 
25 location is indicated and the relevant accession number in O.M1N (Online Mendelian 
Inheritance in Man). 

Table 4: 

Kxprcssion of ABC-Transporters in HaCaT keratir.ocvttc cells during differentiation 
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Tablc 2: Cholesterol dependent gene regulation of human ABC transporters 
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Tabic 4: Expression of ABC-Transporters inllaCaT kcratinocylic cells during dif't'e- 
renlialion 
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Description uf specific embod iments 

Candidate j^ene identification during cholesterol loading anil delnading of 
human monocyte derived macrophages 

In order to discover genes that arc involved in the cholesterol loading and/or 
deloading in vitro assays were set up. Particularly, gene expression in human blood 
derived monocytes and macrophages elicited by cholesterol and its physiological 
transport formulation, i.e. various low densit) lipoprotein ( I.DL ) particle species 1:1 e 
Acl.DI.. was studied. 

Elutriated human monocytes were cultivated in M-C.'SI" coiiuiimne but serum free 
macrophage medium supplemented with Acl.DI. (100 pg protein-ml medium i for 
three days, followed by cholesterol depletion replacing AcLDL by HDL, (100 pu 
protein/ml medium) for twelve hours. Differential display screening for new 
candidate genes, regulated by cholesterol loadmg'deloading was performul 
(Example 1 ). 

Identification of a new cholesterol sensitive gene 

ADCG1 (ABC8) was diseoverd as a novel cholesterol sensitive gene. ABCOi 
belongs to the A TP binding cassette (ABC) transporter gene family. ABCG1 was 
recently published as the human analogue of the drosophila white gene |6-SJ. 

The gene is strongly upregulated by Acl .DI. -mediated cholesterol loading, ai.d 
almost completely dowmegulaled by HDL, mediaied-cholesterol deioadir.e, as 
confirmed by Northern blot (Example 2). Nothcrn blot analysis ob mRNA from 
human monocyte-derived macrophages obtained from the penpb.crical blood 
probands clearly show upveeuhition of ABCCil mRNA formation upon AcLDL 
incubation In sharp contrast, ABCCil mRNA expression was decreased in such 
macrophages upon incubation with HDL, containing medium. 
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ABCGI expression in cholesterol loaded and dcloaded cells after four days pre- 
differentiation 

For effective cholesterol loading monocytes must be differentiated to pliagocytic- 
macrophagc like cells. During 1 his period scavenger receptors are upregulatad and 
promote Acl.DL uptake leading to cholesteryl ester accumulation. After lour days 
preincubation period \vc have incubated the cells for one, two and three days with 
AcLDL (100 pg/ml) lo show cholesteryl ester iceumulation. After two days of 
loading we deioaded the ceils with HDL, lor 12 hours. 24 hours and 48 hours, 
respectively. ABCG1 is time dependency upregiilated during the AcLDl . loabinu 
period and downregulated by HDL, dcloading (Examples 2 and 3) In order to 
confirm time dependent increase of ABC.il mRNA expression alter Acl.DL 
challenge in human monocue derived macrophages. Notnern blot anahscs for 
ADCG1 mRNA quantification were made. RN'A samples from the macrophages 
were harvested at day zero and day four as controls and mRNA samples were taken 
one, two, and three days after AcLDL treatment of macrophages, which, started at dav 
four. A dramatic increase of ABCGI mRNA content of the macrophages could be 
detected from day five through day seven by Nothcrn blot analyses. 

This regulation shows the same pattern as changes of cellular cholesteryl ester 
content (Example.!). Cholesterol ester accumulation starts at ir.onoevie-denved 
macrophages upon AcLDL stimulation from a base level below 5 lunoi-mt' cell 
protein at day four up to 120 r.mol/mg cell protein at day sever, (i.e. three days after 
AcLDL application). 

Tissue expression 

Besides cholesterol loaded macrophages ABCG 1 is prominently expressed in brain, 
spleen, lung, placenta, adrenal gland, thymus and fetal tissues l i able I). 
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Chromosomal locution and associated genes and diseases 

The ABCG1 gene maps to human chromosome 21q 22.3. Also localized in this 
region 2 1 q 22.3 are the following genes: inlegrin fi 2 (CD18). brain specific 
polypeptide 19. down syndrome cell adhesion molecule. dsRNA specific adenosine 
deaminase, cystathionine p synthase, collagen VI alpha-2. collagen XVIII alpha-), 
autosomal recessive deafness, and amyloid beta precursor. 

This chromosomal region is in close proximity to other regions involved in Down 
syndrome, autosomal dominant bipolar affective disorder, and autosomal recessive 
non-syndromic deafness. 

Extracellular loop of AliCGl (ALK.'fi) for antibody generation 

The putative structure of the hydrophobic transmembrane region of ABCCil shows o 
transmembrane spanning domains, and 3 extracellular loops, two of them are 9- and 
8-amino acids-long, respectively, while the third one is 66-amino acids-long. 

The larger one of the two intracellular loops consists of 30 amino acids. Siniilarhv 
survey in protein databases for homologies the 3rd extracellular loop (Illex) with 
other genes resulted in the identification of fibronectin. intcgrinp5. RAP, I.RP 1.1. DL 
receptor related protein) apo-lipoprotein B 100 precursor protein, glutathion S- 
transferase and glucose transporter. 

A polyclonal antiserum was generated against the 3rd extracellular loop (Illex) of 
ABCG1 in order to perform flow cytometric analysis, energy transfer e<perimems 
and Western-blotting (see Example .11. In the amino acid sequence of ABCCil the 3rd 
extracellular loop iTIIcx) comprises 66 amino acids comprises 66 amino acids from 
amino acid 580 through 644. The peptide fragment for antibody generation 
comprises the amino acid residues 613 tluough 628 of ABCG1 polypeptide. ABCG1 
obviously interacts with endogenous sequence motivs with other membrane receptors 
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involved in transport (e.g. I.RP. RAP), signalling and adhesion (e.g. mtepriiis. 
integrin associated proteins) as a basis of ABCG 1 -function and regulation. Moreover 
sequence comparisons of all ABC-transporters listed in Table .3 indicates tunctionai 
cooperation with other membrane receptors as a general principle o: the wnole aenc 
fain i I y . 

Sub family-Analysis 

evolutionary relationship studies with the whole ABC transporter family have shown 
that ABCG 1 (ABCX) forms a subfamily together AUC02 (est 1 5748 1) and this 
subfamily is closely related to the full-size transporters ABCA1 (ABC1). ABCA2 
( ABC2). ABC A3 (ABC3), ABCA4 (ABCR) and the half-size transporter ABCF1 
(TSAP) . 

Recent studies by Allikmets et al. have identified 2: new gene:, as ABC nansporters 
by expressed sequence tags database search [ 1 3 j . 

(Jeneral description of the ABC transporter family 

The ATP-binding cassette (ABC) transporter supcrfamily contains sonie of the most 
functionally diverse proteins known. Most of the members of the ABC tauiilv (alsu 
called traffic ATP-ases) function as A TP-dependent active transporters liable 3) 
The typical functional unit consists of a pair of ATP-binding domains and a set ol 
transmembrane (TM) domains. The TM-domains determine the specificity tor the 
type of moiecuie transported, and the ATP-bindmg domains provide the eneruv to 
move the molecule through the membrane [14; 15], The variety of substrates handled 
by different ABC-transporters is enormous and ranges from ions ;o peptides 
Specific transporters are found for nutrients, endogenous toxins, xenobiotics. 
peptides, aminoacids, sugars, organic/inorganic ions, vitamins, steroid hormones and 
drugs [16; 17]. 
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ABC-transporter associated diseases 

The search tor human disease genes (Table 3) provided a number of previously 
undiscovered ABC proteins [16|. The best characterized disease caused by a 
mutation in an ABC transporter is cystic fibrosis ( ADCC7 (CFTR)). Inherited 
disorders of peroxisomal metabol ism as Aurenuleukodvstrophv and Zellweger s 
syndrome also show alterations in ABC transporters. They arc involved in per- 
oxisomal beta-oxidation, necessary for very long chain fatty acid metabolism [IS], 

Anlisenst against ABCG1 inhibits cholesterol efflux to HDL, 

Since ABCG1 is a cholesterol sensitive gene and oilier ABC transporter:; are know, 
to be involved in certain lipid transport proces;es. the euestion aru.f-i whethu 
ABCG1 plays a role in transport or cholesterol phospholipid*, fattv ,v:nh o 
glycerols. Therefore amisense experiments were performed to test the influence <•: 
ABCG1 tin lipid loading and deloadir.it. The inhibition of ABCGi with specific 
antisense oligonucleotides decreased the efflux of cholesterol and phosphatidvl- 
choline to HDL,. (Hxatnple 5) 

Other cholesterol sensitive ABC transporter 

Cloning and sequencing of the human ABCA1 (ABC1) provided the intormation to 
characterize ABCA1 for cholesterol sensitivity, and tissue distribution (Example 6i 
Another cholesterol sensitive human ABC transporter (ABCAS ) has been cloned ano 
sequenced (Example 8} 

Characterization of the ABCGI promoter region 

The ABCGI promoter has the characteristic binding sites for transcription factors 
that are involved in the differentiation of monocyte,* into phagocytic macrophages 
The cholesterol sensitivity of the expression of ABCGi is represented bv the 
transcription factor pattern that is relevant for phagocytic, differentiation (Example 7). 
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Examples 



Example I 



Identification of cholesterol loading and deloading candidate genes 
Monocyte isolation and cell culture 

Monocytes were obtained from peripheral blood of healthy normolipidemic 
volunteers by Ieukapheresis and purified by counterilow clulriation. Purity of 
isolated monocytes was >95% as revealed b\ FAL'S aoaivsis. 10x10" monoi:\ tes 
were seeded into 100 mm 2 diameters cell culture dishes under scrum free conditions 
in macrophage medium for 12 hours in a humidified 37°C incubator maintained with 
a 5% C02. 95% air atmosphere. After 12 hours medium containing unattached ceils 
was replaced by fresh macrophage medium supplemented with SO ng/ro! human 
recombinant M-CSP (this medium is the standard medium lor assy lurthe; 
incubations). 

Isolation of lipoproteins and preparation of AcLDL 

Lipoproteins were prepared from human plasma from healthy volunteer donors bv 
standard sequential ultraceiurifugation methods in a Beekman I .-70 ultracentnfunc 
equipped with a 70 Ti rotor at 4°C to obtain LDL (d= 1,006 to 1.063 g/mlj and HDL, 
(d 1,125 to 1,21 g/ml). Ail densities were adjusted with solid KBr. Lipoprotein 
fractions are extensively dialyzed with phosphate-buffered saline (PBS*) containing 5 
niM EDTA. The final dialysis step was in 0,15 mol/l, NaCI in the absence of HI >TA. 
Lipoproteins were made sterile by filtration tltrough a 0.45 pm (pore-size) sterile 
filter (Sarlorius). 

LDL was acetylatcd by repeated addition of acetic anhydride followed bv dialvsis 
against PBS [19]. Modified LDL showed enhanced mobility ..n agarose gel 
electrophoresis. 
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Incubation of monocyte-macrophages with AcLDL and HDL, 

After 12 hours of preincubation ceils were grown in the presence or absence (control) 
of 100 ug protein /ml AcLDL for further 3 day in medium. Then, the incubation 
medium was replaced with fresh medium and incubated with or without the addition 
of HDL, (100 ng/ml) for another 12 hours. 

Differential display 

Differential display screening was performed for new candidate genes that are 
regulated by cholesterol loadir.g/deloadine as described [20: 21]. In brief. 0.2 uu of 
total R.NA isolated from monocytes at various incubations was reverse iran>eribcd 
with specific anchored oligo-dT primers, using a commercially available kit 
(Gene Amp RNA PGR Core Kit, Perkin Elmer, Germany). The oligo-dT primers used 
had two additional nucleotides at their 3' end consisting of an invariable A .it the 
second last position (3'-end) and A, C, G or T at the last position to allow a subset of 
mRNAs to be reverse transcribed. Here, a 13-mer oligo-dT (T101: 5'TllA(}-2' ) 
was used in a 20-ul reaction at 2,5 uM concentration. One tenth of the cDtJA was 
amplified in a 20-ul PCR reaction using the same oligo-dT and an arbitrary 10-mer 
upstream primer (D20 5'-GATCAATCGC-3'). 2,5 pM each, using 2,5 units of TAQ 
DNA Polymerase and 1.25 mM MgC12. Amplification was for 40 cycles with 
denaturation at 94°C for 30 sec, annealing at 41"C for I min and elongation at 72 = C 
for 30 sec with a 5 min extension at 72°C following the last cycle. All PCR reactions 
were carried out in a Perkin Elmer 9600 thermocyclcr (Perkin Elmer. Germany). 
PCR-products were separated on ready to use 10% polyacrylamide gels with a 5% 
stacking gel (ClcanGcl Large- 10/40 ETC. Germany) under non-denaturating 
conditions using the Multiphor II electrophoresis apparatus (Pharmacia. Germany). 
The DNA fragments were visualized by silverstaining of the gel as previously 
described [22]. 
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Cloning and sequencing of differentially expressed cDNAs 

cDNA bands of interest were cut out of the gel and DNA was isolated by hotline the 
gel slice for 10 rnin in 20 ul of water. A 4 ul aliquot was used for the following PCR- 
reaction in a 2C)(_tl volume. The cDNA was reampliftcd using the same primer set and 
TOR conditions as above, except, that the final dNTP concentration was Im.VI each. 
Reamplilled cDNAs were cloned in the pUC 1 8-vector using A13CCK (SUR leClone- 
Kit (Pharmacia), sequenced on an automated fluorescence DNA sequencer using the 
AutoRead Sequencing Kit (Pharmacia, Germany) and used as probes for Northern 
blot analysis [23]. 

Isxample 2 

Northern Blot analyses of monocytes and macrophages after 2> days AcLDl. 
incubation followed by 12 hours HDLj incubation 

Elutriated monocytes were incubated witn AcLDL (100 ug/nil medium) tor 2.5 days 
or differentiated for the same time without the addition of AcLDL as control 
ABCG1 (AB(.'X) expression is 4 times stronger upregulated with AcLDL incubation 
than in differentiated monocytes. .Alter the AcLDL incubation period cells were 
washed and incubated with HDL, for the next 12 hours or with medium alone as 
control. ABCG1 expression is almost completely downregulatcd by 11DL3 incu- 
bation and only moderatly decreased in control incubation as confirmed by Northern 
blot. For effective cholesterol loading monocytes must be differentiated to macro- 
phage like cells. During this period scavenger receptors are upregulated and promote 
AcLDL uptake leading to cholestervl ester accumulation, lo differentiated the cells 
prior to AcLDI.-dcpcndent cholesterol loading, we cultured the cells for four days in 
standard medium. At day four, cells were washed and incubated with AcLDL 
(I00pg/ml medium) or in the absence of AcLDL as control for further one. two and 
three days to load the ceils with cholesterol. At each timepoint ceils were lyscu with 
0.1 % SDS and lipid was extracted as described in materials and methods and cellular 
cholesteryl ester was determined by I IPTLC-separation. Cells were loaded time 
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dcpendently up to 120 umoJ/mg cell protein alter 3 days AcLDL loading, whereas m 
unloaded cells no choicsteryl ester accumulation could be observed 

To distinguish HDL, dependent and independent cholesterol efflux cells were pulsed 
with AcLDl. (100 ug/tnl) lor three days with the coiacubation of 'C-choleslcrol ( |,s 
nCi/ml medium). Cells were washed and deloadecl with HDL, (100 ug/nii) for 12 
hours, 24 hours and 48 hours, respectively. Ceiis were incubated without the addition 
of exogenous iipid-acccptors as a control. Alter chase period the content of U C- 
choleslerol was determined in the medium and in the cells by liquid scintillation a; 
described in material and methods. The efflux of cholesterol is expressed in percent 
of cellular DPMs of total DPMs (counts in the cells pi as medium) With HDL, the 
efflux is faster and more intense, than the efflux without the addition of IIUL, as an 
endogenous lipid acceptor. After 12 hours cellular cholesterol content was icdiiced i„ 
68 % with HDL,-dependent deloadine, and 86 % in HDL, -independent ueloadina 
After 48 hours only 35 % of loaded 1 4C-cholcsterol wat, observed in the cells treated 
with HDL, . In contrast, 70 "A of loaded "C-cholcstcrol was found in untreateo cells 

In AcLDL pulsed cells the RNA-cxpression of ABOGi is uprcgulated whereas no 
upregulaticn appears in the cells that were not loaded with AcLDL. Cells that wen- 
loaded for two days with AcLDL were deloaded with HDL, for 12. 24 and 48 hour. 
(12h; 24h; 48h), and in the absence of exogenous lipid acceptors. 2 he RNA- 
expression is downregulaled again, in HDL, treated cells more intense than m cells 
Ireatet without any exogenouf lipid acceptor. 

Materials: 

Macrophage medium (Macrophage-SFM) was obtained from Gibco Life Techno- 
logies, Germany. Human recombinant M-CSF was obtained from Genzyme Dia- 
gnostics. Germany, and anlisense phosphorothioatc oligonucleotides were supplied 
by Biognostics, Germany. All other chemicals were purchased from Sigma. Nylon 
membranes and a32P-dCTP were obtained from An-.ersham. Genua:'.-,. I4C- 
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cholesterol and 311-cholinc chloride from NHN. Germany, and cell culture dishes arc 
Bccton Dickinson, Germany 

Isolation of total RNA and northern blotting 

Total RNA was isolated at each lime-point, before and after AiLDl. incubation, and 
after HDL, incubation, respcctivly. Washed cells were solubilized in guanidine 
isothiocyanate followed by sedimentation of the extract through cesium chloride 
[24]. For Northern analysis. 10 ug/'lane of total RNA samples were fractionated by 
electrophoresis in 1.2% agarose agarose gel containing b% formaldehyde and blotted 
onto nylon membranes (Schleicher ,t Schull. Germany ) After ciossliuksnu with L'V- 
irradiation (Slralslinkcr rnoeel 1X00, Straiuncne. I SAS. ti.e membranes were 
hybridized with a cDN'A probe for ABCUi (ABCSJ). Hybricizatioa and washing 
conditions were performed as recominendec b> the manufacturer of the membrane. 

Kxainple 3 

Westcrnhlot analysis of monocytes and macrophages after cholesterol loading 
and dcloading 

Protein expression of ABCG '. (ARCS) is unregulated in Acl.I / .-lo .ulcd and down- 
regulated in HDL,-dcloaded monocyle-dcrived macrophages. Western blottme with a 
peptide antibody against ABCXil as described m materials and methods is performed 
with 40 tig of total protein foi each lane of SDS-PAGH. ABCG 1 -protein expression 
is shown in freshly isolated monocytes (day zero) and in differentiated monocytes 
(day four). From day four to day seven (5d, fid; 7d) monocyte-derived macrophages 
were loaded with AcLDL or without Ael.DL as control. AcLDI. loaded cells from 
day 6 (fid) were deloaded with HDL, tor 12. 24, and 48 hours and withoui exogenous 
added HDL lipid-acceptcr. AcLDI. increases the protein-expression, whereas 11DL 
decreases the expression to normal levels again 
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Protein isolation and determination 

At each limcpoiiu cell; were iysed wiih 0.'.% SDS and the protein content W a; 
determined by the method of Lowry et al. (25], 

Generation of ABCGl specific antibodies 

ABCG1 specific peptide antibodies were generated by immunization of chickens and 
rabbits with a synthetic peptide (fa. Pineda. Berlin). The peptide sequence wa; 
chosen from the extracellular domain exlli amino acid residues 613-628 of ADCCil 
comprising the amino acids REDLHCDIDETCHI-'Q (see sequence lisiinu in No 
53). Alter 58 days of immunization western blotting was performed with 1:1000 
diluted scrum and 1:10000 secondary peroxidase labelled antibody. 

Electrophoresis and immunobloUing 

SDS-polyacrylamide gcleleclrophoresis was performed with 40ug total cellular- 
protein per lane. Proteins were transferred to Immobiion as reponed. Transfer wa; 
confirmed by Ooomassie Blue staining of the cei after the electrohlo: After bioekim. 
for at least 2 hours in 5% nonfat dry milk the blot was wasiied 3 times for I 5 minute., 
in PBS. Antiserum generated as described was used at 1:1000 dilution, in 5% nonfat 
dry milk in PBS. The blot was incubated for 1 hour. After 4 rimes washing with PBS 
at room-temperature a secondary peroxidase-labelled rabbit ami chicken IgG- 
antibody (1 : 1 0000 diluted, Sigma) was incubated in 5% nonlat dry miik in PBS tor ; 
hour. After 2 times washing with PBS, detection of the immune complexes was 
carried out with the ECI. Western blot detection system i, Amorsharn International 
PLC, UK). 

Fluorescence resonance energy transfer: 

Monocytes were labelled with the specific antibodies for 15 minutes on ice, one 
antibody is labelled by biotin. the other one is labelled by phycocrvthrin. After 
washing the cells were incubated with a Cy5-conjuga'.ed streptavidin for another 1 :> 
minutes. 
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Distances between antibody labelled proteins on the cell surface is measured by- 
energy transfer with a FACScan (Decion Dickinson). Following single laser exci- 
tation at 488 nra the Cy5 specific cmraission represents an indirect excitation of Cy5 
dependent on the proximity of the PR-conjugated antibody. The relative transfer 
efficiency was calculated following standardisation for the intensitv of PH and Cy5 
labelling and nonspecific overlap of fluorescence based on dual laser excitation and 
comparison to separately stained control samples. 

Example 4 

Cholesterol sensitivity of ABCC-1 (ABC 8) and other members of the AliC- 
transporter family 

The influence of cholesterol loading and deloadina on other members of the ABC- 
family was also investigated to find out the potential second half-size ABC 
transporter. 

Further analysis has been performed to examine the expression pattern of all human 
ABC transporters in monocytes and monocyte derived macrophages as well as in 
cholesterol loaden ar.d deloaden mononuclear phagocytes. 

The experiments were performed by RT-PCR with cycie-vanatiun lo compare ihe 
expression in the quantitative part of the distinct PGR. Primer sets were generated 
from the published sequences of the ABC-transporters. A RT-PCR with CiAPDH 
primers was used as control. 

Several ABC-transporters are also cholesterol sensitive which further supports the 
function of ABC-transporters m cellular lipid trafficking (Table 2). 

Semi-quantitative RT-FCR 

All known ABC-transporters are tested for AcLDL/HDL, sensitive regulation of 
expression using RT-PCR with cycle-variation to compare the expression in the 
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quantitative part of the distinct PCR. 1 jig of total RNA was used in a 40 >il reverse 
transcription reaction, using the Reverse Transkription System (Promeuu. Corp. W'L 
USA). Aliquots of 5 pi of tins RT-reaetion was used in 50ul PCR reaction. After 
denaturing for 1,5 min at 94"C. 35 or less cycles of PCR were performed with 
92,3"C for 44s. 6(),X C C for 4Us (standard annealing temperature differs in certain 
primer-combinations). ?),5°C lor 46s followed b> a final 5-min extension at 72 V 
The Primer sets were gencialed lioui the published sequences of ike ABC- 
transporters. A RT-PCR with primers specific for GAPDH was performed as control. 

The expression pattern of ABC-lransponcrs in monocytes, monoevte derived 
macrophages <> days cultivated monocytes ir. serum tree mncrophagc-Sl-'M medium 
containing 50 ng/ml M-CSF), AcLDl, incubated monoevte, L> days with lilt! jtg.'mli 
followed by HDL, (100 ug/mli incubated monocytes is shown in 'fable 2. Expressed 
genes are tested for cholesterol sensitivity by scnmquanututivc PCR 
E xample 5: 

Functional analyses uf til c cholesterol sensitive ABCGl (A1SCS) transporter 
gene by antisense oligonucleotide experiments 

Anliscnsc experiments were conducted in order to address the question, that bevor.d 
being regulated by cholesterol loading and deluading AlK.'Gl is ilireoly involved in 
lipid loading and deloading processes. 

In various experiments antisense oligonucleotides decreased the efflux of cholesterol 
and phosphatidylcholine to HDL,. During the loading period with Acl.DL the cells 
were coincubated with 1 7 different antisense oligonucleotides. To measure the cftitix 
of cholesterol and phospholipids the cells were p>ulsed in the loading period with 1.5 
uCi/ml "C-cholestcrol and 3uCi,'ml : 'H-cholinc chloride. The medium was changed 
and during the chase period cells were incubated with or without HDL, tor 12 hours. 
The u C-cholesterol and 'H-chohne content m the medium and in the ceil Ivsate was 
measured and the efflux was determined in percent of total "C-cliolcslerol and 'H- 
choline loading. 
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The most effective untisense oligonucleotide (AS Nr.2) inhibited cholesterol and 
phospholipids efflux relative to cells that were treated with control anhsense (AS 
control). A dose dependent decrease in cholesterol efflux of 16,79% (Snmol AS) and 
.32.01% (10 nraol AS) could be shown, respectively. 

Antisiiisc incubation 

To inhibit the induction o!' ABO.il cells were treated with three afferent anusensc 
oligonucleotides targeting ABCU1 or one scrambled coittrol-aniisense 
oligonucleotide during the AcLDL-incubation period 

Determination of cholesterol and phosphatidylcholine efflux from monocytes in 
dependency ofantiscn.se oligonucleotide treatment 

To measure the efflux of cholesterol and phospholipids the cells were pulsed in 
addition to AcLDL-incubation with 1,5 uCi/ml '"("-cholesterol and 3 u Chin I 'H- 
choline chloride, flic medium was changed and in chase period die cells were 
incubated with or without HDL, for 12 hours. Lipid extraction was performed 
according to the method of Bligh and Dyer [26]. The 1 'C-cholesterol and 'H-choline 
content in the medium and in the cell lysale was measured by liquid scintillation 
counting and the efflux was determined in percent of total ;4 C -cholesterol and I I- 
choline loading as described [27J 

Computer analyses 

DN'A and protein sequence analyses were conduced using prottt tints provided bv 
IIUSAR, Heidelberg, Germany: http://genius.embnet.dkfz-heidelberg.dc:XOK(). 
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Example 6 

Complete cl)NA sequence (if the human A TP binding cassette transporter 1 
(AHCA1 (AliCll) and assessing the eholcslerol sensitive regulation of ABCM 
mRNA expression 

cDNA Cloning and Primary Protein Structure 

We have cloned a 6880-hp cDNA containing the complete coding region ot the 
human AIK.'Al gene (Figure 8) The open reading frame of 6o03 bp encodes a 220 1- 
amino acid protein with a predicted molecular weight of 220 kDa. Tins protein 
displays a 44% identity on the amino acid level in an alignment with mouse ABCAI 
and can therefore be considered as the human orlholog. 

Tissue Distribution of ABCAI mRNA Kxpnrssion 

In order to examine the (issue-specific expression of ABCAI a multiple tissue RNA 
master blot containing poly A* RNA from 50 human tissues was carried out 
Northern Blot analysis demonstrates the presence of a ABCAI specific signal in all 
tissues. It is mostly prominent in adrenal gland, liver, lung, placenta and all fetal 
tissues examined so far ( fable I ). The weakest signals are found in kidney, pancreas, 
pituitary gland, mammary gland and bone marrow. 

Sterol Regulation of ABCAI mRNA h'xpression 

In order to determine the regulation of ABCAI in monocytes/macrophages during 
cholesterol loading/depletion Northern Blot analysis was performed. The cloned 
1000-bp DNA fragment derived from PCR amplification of RNA from live day 
differentiated monocytes with primers ABCAI 3o22f 

(CCTCAGCACrCTCATGATGGCCTO-y) and ABCAI 4620r 

(TCTCTGCTA TCTCCAACCTCA -3 ' ) was hybridized to Northern Blots containing 
RNA of differentially cultivated monocytes (figure 12) As can be seen in lanes one to 
five, the ABCA 1 mRNA is increased during in vitro differentiation of freshly 
isolated monocytes until day five. Longer cultivation results in a total loss of 
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expression. When the cells were incubated in the presence of Ael.DL to induce sterol 
loading (lanes 6-8) beginning at day four, a much stronger accumulation of m RNA 
can be detected in comparison to control cells (lanes 2-5). When these cells were 
cultured with HDL, as cholesterol acceptor for 12h. 24h and 4Sh (lanes 9-1 1) the 
ABCA1 signal significantly decrea;es with respect to control cells incubated in the 
absence of HDL, (lanes 12-14). Taken together, these results indicate that ABC A 1 is 
a sterol-sensitive gene which is induced by cholesterol loading and downrcgulatcd by 
cholesterol depiction. 

Cell culture 

Peripheral blood monocytes were isolated by leukaphcresis and counierflow 
elutriation (19JBC). To obtain fractions containing >90% CD 14 positive 
mononuclear phagocytes, cells were pooled and cultured on plastic Petri dishes in 
macrophage SFM medium (Gibeo BRL) containing 25 I '/ml recombinant human M- 
CSF (Gcnzyme) for various times in 5% CO, in air at 37' C. The cells were incubated 
in the absence (differentiation control) or presence of Ael.DL (100 ug/'ml) to ;nduce 
sterol loading. Following this incubation the ceils were cultured in fresh medium 
supplemented with or without HDI., (100 tig/ml) for additional times in order to 
achieve cholesterol efflux from the cells to its acceptor HDL,. 

Preparation of RNA and Northern biol analysis. 

Total cellular RNA was isolated from the cells by guunidunn isolhiocyanatc lysis and 
CsCl ccmrifugation (Chirgwim. The RNA isolated was quar.tnated 
spcctrophotometrically and 15 ug samples were separated on a 1.2% a<_arose- 
formaldehyde gel and transferred to a nylon membrane (Schleicher & Schull) After 
crosslinking with UV-irradiation (Stratalinker model 1 800. Stratagenc), the 
membranes were hybridized with a 1000 bp UNA fragment derived from PCR 
amplification with primers ABCA1 3622f and ABCA1 4620r. stripped and 
subsequently hybridized with a human fi-aclin probe. In order to determine the 
tissue-specific expression of ABCA1 a multiple tissue RNA master blot containing 
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poly A' RNA from 50 human tissues was purchased from Clontech. The probes were 
radiolabeled with fy-"P]dCTP (Amershami using the Oligolabeling kit from 
Pharmacia. Hybridization and washing conditions were performed follwoing the 
method described previously (Virca). 

cDNA cloning of human ABCA1 

Based on sequence information of mouse ABC'Al cDN'A we designed primers for 
RT-PCR analysis in order to amplify the human ABC'Al (ABC I) cDNA. 
Approximately l ug of RNA from five day differentiated mononuclear phagocytes 
was reverse transcribed m a 20 ul reaction using the RNA PCR Core Kil from Pcrkm 
Elmer. An aliquot of the il)NA was used in a 100 ,il PCR reaction performed wtUi 
Ampiitaq Gold (Perkin Elmer; and the following primer combination:,- (prima 
names indicate the position in the corresponding mouse cDNA sequence i: 

mA BCl-JJ-i/(5 -CAAA CA TGTCA GGTGITA GTGGA -3 -, and 
mAM:i-6J3r (3 -TA GC< 1TGCAAA -AA 'JACCITCTO-3 '). 
mABCl-1221f (3 '- G TTGGA AA( !A 7TCTC TA TAC 'A i 'GTG- J ■) and 
mABG !-!'>! Or ,f -GGTGAGCA C'l'GTGA IGA TGGCCTG-3 '), 
mABGl-3(G2fo '-TCTC!\KTATCTCC.liCCrCA-3 ) and 
mABCl-402Qr (A -ACGTGTfCA Ct 'A GG FA A TC'IX <4A-3 '/, 
mARCl-5056f p 'A2TATCTGTGTCATCTTTCC(JATG-3 ') and 
niABCl-5S5?r ('5 '-CGCTTCCTCC I'ATAGATCTTGGT-3 '), 
mABGl-6093f (5 '-AAUAG 4GCATGTGGA-G ITCTTTG- 3 ') und 
mABG I -703 lr 0 'AG I3TGTAATGGAA'i"i'GTGTTCTG-3 '). 
hABGl-540f(5 '•AACC'ITi 'TGTGGGTh CTGTATG-3 ') and 
hABCl-UOOr i3'-AGTrGG'i(j(,AA-GG';X ITdTTCAC-J'!. 
MBCJ-IS31f(5--G<7rGACCCCriTGA>:;CACAr<;<y;-.r) and 
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hABCl-3701r (5 '-. 1 TACJGTCA GCTC.i TGCCCTA TGT-3 /. 
hADGl-4S32f-'S '-GCTGC< -V CCTCCA CAAA GA AAAC-3 1 and 
hABCJ-5134r (5 '-GCTTTGCTGACCCGCTC( .'• 'A IGA TC -3 j. 
MBCI-5S0OJ iJ AiAGGCGAGAATGACATCTtAGAA-S '} una 
hABCI-6259r <$ '-GTTGACAA CA G1TA GGGCA GAA T-3 ') 

All I'CR products were cloned into the pUCJS plasmid vector and the nucleotide 
sequences were determined on a I'harmacia AlJ-'express sequencer us:m> the dideoxv 
choin-lerminution method and fluorescent dye-iabeieJ primers 

Example 7 

Identification of the 5 'end of ABCGI 

We could partially prove the 5'-cnd of ABCGI published by Cher, |7] thai differs 
from the 5'-end published by Croop [6] obtained from the mRNA of human 
monocytes/macrophages using a 5' RACE approach. In detail the sequence according 
to Chen el a!, ifctwrwiream of position 25 was m agreement with our own aata. Ir. 
contrasl. our identified sequence differs from the one reported by Chen 17] and Croop 
[6] at a site upstream uf position 25 (Chen [7]). The sequence SEQ ID NO: 32 shows 
the newly identified 5 '-end followed by the sequence published by Chen [7] from 
position 25. 



Molecular chain" and characterisation of the ABCGI 3 'UTR 

We identified s.e\erul fragments by screening of a >. phage hbiary which contained a 
total of app. 3 kb of the 5' UTR upstream sequence of the human AiHXil gene. The 
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sequence that comprises the 5'LTR and part ol'exon 1 (described above) are given in 
SEQIDNO:54. 

The promoter activity of this sequence was proven by luciferase reporter gene assays 
in transiently transfected CHO cells. 

Putative transcription factor binding sites within the promoter region with the highest 
likelihood ratio for the matched sequence as deduced from the TransFac database, 
GFD, Braunschweig, Germany. Multiple binding sites lor SP-1, AP I. AP-2 and 
CCAAT-binding factor (C/EBP family) are present within the first 1 kb of the 
putative promoter region. 

Additionally, a transcription factor binding site involved in the regulation of 
apolipoprolein B was identified. 



Example 8 

Characteri/aition of the human ABCAS full length cDNA 

The putative ABCAS coding sequence is app. 6.5 kb in size. We successfully cloned 
and sequenced a lkb segment of the human ABC A 8 cDNA that encodes the putative 
second nucleotide binding site of the mature polypeptide (the sequence is shown in 
the sequence listing). The nucleotide sequence exhibits a 73% homology with the 
known human ABCA1 (ABC1) cDNA sequence. 

We identified an alternative transcript in the cloned 1 kb coding region which 
consists of a 72 bp segment (see sequence listing). Genomic analysis of this region 
revealed that the alternative sequence is identical with a complete intron suggesting 
that the alternative mRNA is generated by intron retention. The retained nitron 
introduces a preterminal stop codon and thus may code for a truncated ABCAX 
variant. 
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AD CAS also shows a cholesterol sensitive regulation of the mK.XA expression 
( Table 2). 

Tissue expression of ABCA8 is shown in table I . 
Example 9 



Characterisation of the regulation of ABC transporter during differentiation of 
20 keratinocy tic cells (IlaCaT) 

Differentiation of epidermal keratinocytes is accompanied by the synthesis of 
specific lipids composed mainly of sphingolipids (SL). free fattv acids (FFA ). 
cholesterol (CH), and cholesterol sulfate, all involved m the establishment of the 
epidermal permeability barrier. The skin and, m particular, the proliferating layer of 
15 the epidermis is one of the most active sites of lipid synthesis in the entire organism 
Cholesterol synthesis in normal human epidermis is I. ID!. -independent, and circu- 
30 lating cholesterol levels do not affect the cutaneous dc novo cholesterol synthesis. 

Fully differentiated normal human keratinocytes lack LD1, receptors or its expression 
is very low. whereas in the normal human epidermis only basal cells express LD1. 
20 receptors. 
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During keratmocyte differentiation a shift from poiar glycctophuspholipids to neutral 
lipids (FFA, TO) and also a replacement of short chain FFA by king chain highly 
saturated FFA is observed. The most important lipids for the barrier function of the 
skin are sphingolipids that account for one third of the lipids in the eorrnfied layer, 
and consist of a large ceramide fraction as a result of glucosylccramide degradation 
by intercellular glycosidases and de novo synthesis of ceramide . 

Glucosylccramide is synthesized intracellulars and stored in lamellar bodies and 
glucosylceramidc synthase expression was found up-regulated during the differen- 
tiation of human keratinocvlcs. 
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Cholesterol sulfate is formed by the action of cholesterol sulfutrunsfcrase during 
keratinocyte differentiation . Cholesterol sulfate and the degrading enzyme steroid 
sulfatase are present in all viable epidermal layers, with the highest levels in the 
stratum granulosum. The gradient of cholesterol sulfate content across the stratum 
comeum (from inner to outer layers), and progressive desulfation of cholesterol 
sulfate regulate cell eohesiveness and normal stratum corneum keratinization ai d 
desquamation, respectively. Cholesterol sulfate induces transglutaminase I and the 
coordinate regulation of both factors is essential for normal keratim/.ation 

The fmal step in iipid barrier formation involves iameiiar body secretion ana the 
subsequent post-secretory processing of polar lipids inio their nonpolar lipid products 
through the action of hydrolytic enzymes thit are simultaneously released 
glucoccrebrosidase, phospholipases. steroid sulfatase, acid sphingomyelinase). 
Disruption of the permeability barrier results in an increased cholesterol, fatty acid, 
and ceramide synthesis m the underlying epidermis. It has been shown that tnRNA 
levels for the key enzymes required for cholesterol, fatty acid, and ceramide synthesis 
increased rapidly after artificial barrier disruption . 

Currently the lipid transport systems in keratinoeytes are poorly characterized. 
Several fatly acid transport related proteins have been identified in keratinoeytes: 
plasma membrane fatty acid transport proteins (i-'ATP) and intracellular fattv acid 
binding proteins (FABIC), most of them exhibiting high affinity for essential fattv 
acids. The expression or epidermal FAUPs is up-regulated in hypcrproliferativc and 
inflammatory skin diseases, during keratinocyte differentiation and barrier dis- 
ruption 

Based on our data on macrophages, we propose several ADC transporters as putative 
candidates for cellular lipid export in keratinoeytes. We have examined the expres- 
sion of all known ABC transporters during HaCaT cells differentiation. The human 
HaCaT cell line has a full epidermal differentiation capacity. Kcratinocvtes erown in 
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vitro as a monolayer at low calcium concentration (< 0.1 mM ) can be dif't'ercntiated 
by increasing calcium concentration in the culture medium (1-2 mM ) . We cultured 
IlaCaT cells as a monolayer in calcium-free RMPI (Gibco) medium mixed with 
standard Ham's F12 medium at a ratio 3:1 supplemented with 10% elielex-trcated 
PCS, Penicillin and Streptomycin. The final concentration of ta !cium in above 
medium was 0.06 mM. When the cells reached confluence (usually on 5 ;: ' day of the 
culture), calcium concentration was enhanced up to the level of 12 mM. The cells 
were seeded at a density of 2xl()7 cm 2 in 60 mm culture dishes. The culture medium 
was replaced every two day and the cells were harvested after 24 h. 48h h. 4 cl. 6 da, 
8 d and 10 d in culture, respectively. Total RNA from IlaCaT cells was isolated 
using the isothiocyanate/cesiutn chloride-ultracentrifueation method. 

The expression of all known human ABC tra-ispoaerj. was evaluated durmi' 1 laCaT 
cell differentiation (24 li, 48 h, 4 d, 6 d, 8 d, lOd. respectively) using a semi- 
quantitative RT-PCR approach (Table 6). The primer sets were generated from the 
published sequences of the ABC-transporters. Primers specific Mr GAPDH were 
used as a control As a marker of keratinocytc differentiation CGT (ceramide 
glucosyl transferase) gene expression was assessed. Tltree of the transporters exa- 
mined, ABCB1 (Ml)Rl), ABCB4 (MDR3). ABCD3 (PMP70), were not expressed. 
ABCC6 (MRP6), ABCA1 (ABCD.ABCD2 (AI.DR and ABC By ..«U22234) were 
expressed at low levels ( fable 6) 



Most of the other transporters exhibited a biphasic expression pattern or were 
downreguiated during keratinocyte differentiation. There was. however, a high 
expression of ABCG1 (ABC8), ABCA8 (new) and ABCC3 (MRP3) indicative for 
their involvement in terminal keratinocyte lipid secretion for cholesterol, 1-l- As anc 
ceramide-backbone lipids.. The two peroxisomal ABC transporters, ABCD2 (AI.DRi 
and ABCD1 (ALDP) that mediate the transport of very long chain fatty acids into 
peroxisomes were initially expressed at relatively low levels and subsequently 
downreguiated during differentiation. This is m agreement with the replacement of 
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short chain fatty acids by very long chain fatty acids during keratinocyte diffe- 
rentiation. 
Exam p le 10: 

Sequencing of ABCA1 cDNA and genomic structure in five families of patients 
with Tangier disease revealed different mutations in the ABC A I gene locus These 
patients have different mutations at different positions in the ABC A 1 uenc, thai 
result in changes in the protein structure of ABCA1. f amily members that are 
heterozygous for these mutations show lowered levels of serum HDL. whereas the 
homocygote patients have extremely reduced HDL serum levels. 
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Claims: 

1. A polynucleotide comprising a member selected from the group consisting of: 

(a) a polynucleotide encoding the polypeptide as set forth in SEQ ID 
NO:2; 

<b) a polynucleotide capable of hybridizing to and which is a: leas: 70% 

identical to the polynucleotide of (a); and 
( c) a polynucleotide fragment of the polynucleotide of (a) or (b). 

2. The polynucleotide of claim i wherein the polynucleotide is DNA 

3. A vector containing one or more of the polynucleotides of claim 1 and 2. 

4. A host cell containing the vector of claim 3 

5. A process for producing a polypeptide comprising: expressing from the hosl 
cell of claim 4 the polypeptide encoded by said DNA. 

6. A polypeptide selected from the group consisting of 

(a) a polypeptide having the deduced ammo acid sequence of SliQ ID 
NO:2 and fragments, analogs and derivatives thereof, and 

(b) a polypeptide comprising amino acid 1 to amino acid 2201 of SEQ ID 
NO:2. 

7. An antibody capable to bind to the polypeptide of claim 6. 

8. A diagnostic kit for the detection of Ihe polypeptide of claim 6. 
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9. Use of a polypeptides encoded by a polynucleotide comprising a member 
selected from the group consisting of: 

(a) a polynucleotide as set forth in SKQ ID NO: 1 , 3, 4 and 6 to 3 1 ; 

lb) a polynucleotide capable of hybridising to and which is at least 70% 

identical to the polynucleotide of (a); ami 
(O a polynucleotide fragment of the polynucleotide of (a) or (b) 

in an assay for for detecting modulators of said polypeptides. 

10. Modulator of a polypeptides encoded by a polynucleotide comprisinii a 
member selected from the group consisting of: 

(a) a polynucleotide as sel forth in SF.Q ID NO:!, 3, 4 and 6 to 31: 

lb) a polynucleotide capable of hybridizing to and which is at least 70% 

identical to the polynucleotide of (a), and 
(d) a polynucleotide fragment of the polynucleotide of (a) or (b) 

11. A pharmaceutical comprising the modulator of claim 1 0 

12. An assay for detecting polypeptides encoded by a polynucleotide comprising 
a member selected from the group consisting of: 

(a) a polynucleotide as set forth in SF.Q ID NO:l. 3, 4 and 6 to 32 and 54: 

(b) a polynucleotide capable of hybridizing to and which is at least 70% 
identical to the polynucleotide of (a) and 

(c) a polynucleotide fragment of the polynucleotide of (a) or (b) 
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Figure 1 

258S Gli TCAATCtJCftT TCATTTTAAG AAATTAr.vc TTTT7AGG7-.G '"'TGG'VGAACA 

2 6'.1 ATSATTCAUi (H'AAATCArA TAG 2TTGTT':' A.;^3A33:G/\ GG3G7 1": aac ggg.ggtgagg 

2701 CAGGT JC'I'CT GATACATAGA GAGGAG7TGT GAAGGAT 2GA ATG'AGGTTG , :GGAGG 

27 61 GAAGA2GTGG ACACCAI'GTC CAGTGAGCCA TGGAGAGATT TTTAAAA3CT ATACACAAAA 

28 21 TTG2GAGAAG ACAT?C3C:A A2TCTTTCAA AG TCT IT GIT TTTGGAG ;TG CTTCTTA77" 
20 01 7AAGCTAM.T ATATTGTT2G T TTGITCCTA AMMAAAAA 



figure 2 

1 CAAACATGTC^GCTGTTACTGGAAGTGGGCTGGGCTCTATTTATCTTCCTGATCCTGATC S3 

61 TCTGTTCGGCTGAGCTACCCACCCTATGAACAAG^TGAATGCCATTTTCOAAATAAAGCC 12 0 
121 ATGCCCTCTGCAGGAACACITCCTTGGGTTCAGGGGArTATCTGTAATGCCJ'vACAACCCC 100 

1 M P S A G T L P W V 2 3 I 1 G I-' A H N r 2C 
1S1 TGTTTCCGTTACCCGACTCCTGGGGAGGCTCCC JGAGTTGTTGGAAACTTTAACAAATCC 24 0 

21 C F R Y P T P G E A P .J V V G N F N K S 4 0 
241 ATTGTGGCTCGCCTGTTCrCAGA7GCTCGGAGG2TTCTTTTATACAGCCAGAAAGACACC 300 

41IVARLFSDARRLLLYSQKDT 60 
301 AGCATGAAGGACATGCGCAAAGTTCrGAGAACArTAGAJCAGATC-XAGAAATCCAGCTCA 360 

61SMKDMRKVLRTLQQIKKSSS 80 

3 Gl AACTTGAAGCTTCAAGATTTC 2TGGTGGACAATGAAAC :TTCTCTCGGTTCCTGTATCAC 42 0 
81MLKLQDFLVDNETF3CFLYI1 100 

421 AACCTCTCTCTCCC-AVvGTCTAGTGTGGACAAGATGCT JAGGGCTGATGTCATTCTCCAC 4(10 
101 NLSLPKSTVDKMLKADVIl.il 120 

4 81 AAGCl\ATTTTTGCAAGGCTAC^\GTTAaATriGACAAGTCTG7GGAATGGATCAAAVrCA 540 
121 K V F L Q G Y Q L K L T S L C K G S K S 14 0 
541 GAAGAGATCATTCAACTTGGTGACCAAGAAGTTTCTGAGCTTTGTCCCCTACCAAGGGAG GOO 
141 EEMIQLGDQEV3ELGCLPRE 160 
601 AAACTGGCTGCAGCAGAGCGAGTACTTCGTTCCAAGATGGACATCCTGAAGCCAATCCTG 660 
161 KLAAAERVLRSNMDI1. KP I L 100 
661 AGAACACIAAAGTCTACATCT GCCTTCCCGAGCAAGGAGCTGGCCGAACCCACAAAAACA 1 2 0 
181RTLKSTSPFPSKELAP! ATKT 200 
721 TTGCTGCATAGTCTTGGGACTCTGGCCCAGGAGGTGTTGAGCATGAOAAGCTCGAGTGAC VHO 
201 LLKSLGTLAQELFSMRSWSD 220 
7B1 ATGCGACAGGAGGTGATGTTTCTGAGCAATGTGAAGAGCTCGAGCTCCTCCACCCAAATC 840 
221MRQEVMFLTNVNSSSSSTgI 2 40 
B 4 1 TACCAGGCTGTGTCTCGTATTGTCTCCGCGCATCCCGAGGGAGCGGGGCTGAAGATCAAG SO 0 
241 YQAVSRIVCGHPEGCGI. KIK 260 
901 TCTCTCAACTGGTATGAGGACAACAACTACAAAGCCCTCTTTGGAGGCAATGGCACTGAG 960 
261SLNWYE DNNYKALFGGNG TE 2 80 
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961 gaagatgctgaaaccttctatgacaactctacaaciccttactgcaatgatttgatgaag 1020 

281 edaetfydnsttpycndlmk 300 

1021 aatttgxiagtctagtcctctttcccgcatxatctggaaagctctgaagccgctgcrcgtt 10u0 

301 nlessplsriiwkalkpllv 320 

1081 gggaagatcctgtatacacctgacactccagccacaaggcaggtcatggctgaggtgaac 1140 

321 gkilytpdtpatrqvmaevn 340 

1141 aagaccttccaggaactggctgtgttccatgatctggaaggcatgtgggaggaactcas: 1200 

341 ktfqelavfhdlegmweels 360 

1201 CCCAAGATCTGGACCTTCATGGAGAACAGCCAAGAAATGGACCTTGTCCGGATG;TGTTG 1260 

361 PKIWTFMENSQEMDLVRMLL 380 

12 61 GACAGGAGGGACAATGACCACTTTTGGGAACAGCAGTTGGATGGCTTAGATTGGACAGCC 1320 

381 DSRDNDHFWEQQLDGLDWTA 400 

1321 CAAGACATCGTGGCGTTTTTGGCCAAGCACCCAGAGGATGTCCAGTCCAGTAAIGGTTCT 1300 

401 QDIVAFLAKHPEDVQSSNGS 420 

1381 GTGTACACCTGGAGAGAAGCTTTCAACGAGACTAACCAGGCAATCCGGACCATATCTCGC 14 4 0 

421 VYTWREAFNETNQAIRTISR 440 

14 41 TTCATGGAGIGIGICAACCTGAACAAGCTAGAACCCATAGO\ACAGAAGTCTCGCTCATC 1500 

441 PMECVNLNKLEPIATEVWLI 460 

1501 AACAAGTCCATGGAGCTGCTGGATGAGAGGAACTTCTGGGCTGGTATTGTGTTCACTGGA 15 60 

4 61 N K SME LLDE RKFWAG I V F T G 480 

1561 ATTACTCCAGGCAGCATTGAGCTGCCCCA1CATGTCAAGTACAAGATCCGAATGGACATT 1 62C 

481 ITPGSIELPHHVKYKIRMDI 500 

1621 GACAATGTGGAGAGGACAAATAAAATCAAGGATCCGTACTGSGACCCTGGTCCTCGAGCT If BO 

501 DNVERTNKIKDGYWDPGPRA 520 

1G01 GACCCCTTTGAGGACATGCGGTACGTCTGGGGGGGCTTCGCCTACTTGCAGGATGTGGTG 17 4 0 

521EPFEDMRYVWGGFAYLCDVV 0 4 0 

17 41 GAGC1AGGCAATCATCAGGGTGCTGACGGGCACCGAGAAGAAAACTGGTGTCTATATGCAA 18 0 0 

541 E Q A I IRVLTGTEKKTGVYK Q SCO 

1B01 CAGATGCCCTATCCCTGTTACGTTGATGACATC'TTTCTCCGGGTCATGAGCCGGTCAATG 18 60 

561 QMPYPCYVDDTFLRVMSRSM 5B0 

IB 61 CCCCTCTTCATGACGCTGGCCTGGATTTACTCAGTGGCTGTGATCATCAAGGGCATCGTG 192 0 

581 PLFMTLAWIYSVAVI I KG IV 600 

1921 TATGAGAAGGAGGCACGGCTGAAAGAGACCATGCGGATCATGGGCCTGC/^CAACAGCATC 1<<80 

601 YEKEARL.KETMRIMGL DNS I 620 

1981 CTCTGGTTTAGCTGGTTCATTAGTACCCTCATTCCTCTTCTTGTCAGCGCTGGCCTGCTA ;:04 0 

621 LWFSWFISSLIPLLVSAGLL f,4G 

2041 GTGGTCATCCTGAAGTTAG3AAACCTGCTGCCCTACAGTGATCCCAGCGTGGTGTTTGTG 1100 

641 VVILKLGNLLPYSDPSVVFV 660 

2101 "TCCTGTCCGTGTTTGCTC1GGTGACAATCCTGCAGTGCTTCCTGATTAGCACACTCTTG 2160 
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6S1FLSVFAVVTILQCFLISTLF 680 

2161 TCCACACCCAACCTGGCAGCAGCCTGTGGGGGCATCATCTACTTCACGCTGTACCTGCCC 2220 

681 SRANLAAACGGIIYFTLYLP 700 

2221 TACGTCCTGTGTGTGGCATGCJCAGGACTACGTGGGCTTCACACTCAAGATCTICGCTAGC 2280 

701YVLCVAWQDYVGFTLKIFAS 720 

2281 CTGCTGTCTCCTCTGGCTTTTGGGTTTGGCTGTGAGTACTTTGCCCTTTTTGAGGAGCAG 234C 

721LLSPVAFGFGCEYFALFEEQ 740 

2341 GGCATTGOAGTGCAGTGGGACAACCTGTTTGAGAGTCCTGTGGAGGAAGATGGCTTGAAT 2400 

741GIGVQWDNLFF. SPVEEDGFN 7fi0 

24 01 CTCACCACTTCGCTCTCCATCLATCCTGTTTGAGACCTTCCTCTATGGGGTGATGACCTGG 2 4 60 

761 LTTSVSMMLFDTFLYGVMTK 780 

24 61 TACATTGAGGCTCTCTTTCCAGGCCAGTACGGAATTCCC/.GGCCCTGGTATTTTCCTI'GC 2 52 0 

781 YIEAVFPGQYGIPRPWYFPC 800 

2521 AGCAAGTCCTACTGCTTTGGCGAGGAAAGTGATGAGAAG/^GCCACCCTCGTTCCAACCAG 2 5HC 

801TKSYWFGEESDEKSHPGSNC. 820 

25B1 AAGAC^TATCAGAAATCTGCATGGAGCAGGAACCCACCCACTrGAAGCl'GGGCGTGTCC 1 U4 0 

821KRISEICMEEEPTHLKLGVS 640 

2 641 ATTCAGAACCTGGTAAAACTCTACCGAGATGGGATGAAGGTGGCTGTCGATCCCCTGCCA 2700 

841 IQNLVKVYRDGMKVAVDGL.', ECO 

2701 CTGAATTTTTATGAGGGCCAGATCACCTCCTTCCTGGGCCACAATGGAGCGGGGAAGACC 27C0 

861 LNFYEGQITSFL GHNGAGKT 800 

27 61 ACCACCATGTCAATCCIGACCGGGTTGTTCCCCCCGACCTCGGGCACCGCCTACA1CCTG 2 820 
881 TTMSILTGLFPPTSGTAYIL 900 

2B21 GGAAAAGACATTCGCTCTGAGATGAGCACCATCCGGCAGAACCTGGGCGTCTGTCCCCAG 2880 

901 GKDIRSEMSTIRQNLGVCPO' 920 

28 81 CATAACGTGCTGTTTSACAIGCTGACTGTCGAAGAACACATCTGGTTCTATGCCCGCTTG 2 94 0 
921 HNVLFDMLTVEEH IWFYARL 940 

2 941 AAAGGGCTCTCTGAGAAGCACGTGAAGGCGGAGATGGAGCAGATGGCCCTGGATGTTGGT 3000 

941 KGLSEKHVKAEMEQMALDVC 960 

3001 TTGCCATCAAGCAAGCTGAAAAGCAAAACAAGCCAGCTGTCAGGTSGAATGCAGAGAAAG 30G0 

961 LPSSKLKSKTSQLSGGMQRK 980 

3061 CIATCTGTGGCCTTGGCCTTTGTCGGGGG/vTCTAAGGTTGTCATTCTGGATGAACCCACA 312 0 

881 LSVALAFVGGSKVVILDEPT 1000 

3121 GCTGGIGTGGACCCTTACTCCCGCAGGGGAATATGGGAGCTGCTGCTGAAATACCCACAA 318 0 

1001 A G VDPYSRRGIWELLLKYRQ 1020 

3181 GGCCGCACCATTATTCTCTCTACACACCACATCGATGAAGCGGACGTCCTGGGGGACACC 3240 

1021 GRTIILSTHHMDEADVLGDR 1040 

3241 ATTGCCATCATCTCCCATGGGAAGCTGTGCTGTGTGGGCTCCTCCCTGTTTCTGAAGAAC 3300 

1041 IAI ISHGKLCCVG3SLFLKN 1060 

3301 CAGCTGGGAACAGGCTACTACCTGACCTTGGTCAAGAAAGATGTGGAATCCTCCCTCAGT 3360 
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1061 QLGTGYYLTLVKKDVESSLS 1080 

33S1 TCCTGCAGAAACAOTAGTAGCACTCTGTCATACCTGAAAAAGGAGGACAGTGTTTCTCAG 3420 

10B1 SCRNSSSTVSYLKKEDSVSQ HOC 

34 21 AGCAGTTCTGAIGCTGGCCTGGGa\GCGACCATaAGAGTG,\CACGCTGACCATCG/\TGTC 3 4UO 

1101 SSSDAGLGSDHESDTLTIDV 1120 

3 4 81 TCTGCTATCTCCAACCTCATCAGGAAGCATGTGTCTGAAGCCCGGCTGGTGGAAGACATA 3540 
1121 SAISNLIRKHVSEARLVEDI 1140 
3541 GGGCATGAGCTGACCTATGTGCTGCCATATGAAGCTGCTAAGGAGGGAGCCTTTGTGGAA 3600 
1141 GHELTYVLPYEAAKEGAFVE 1160 
3601 CTCTTTCATGAGATTGATGACCGGCTCTCAGACCTGGGCATTTCTAGTTATGGCATCTCA 3660 
1161 I.FHEIDDRLSDLGTSSYGIS 1180 
3661 GAGACGACCCTGGAAGAAATATTCCTCAAGGTGGCGCAAGAGAGTGGGGTGGATGGTGAG 3720 
1181 ETTLEEIFLKVAEESGVDAE 1200 
3721 ACCTCAGATGGTACCTTGCCAGCAAGACGAAAO\GGCGGGCCTTC3GGGACAAGCAGAGC 376 0 
1201 TSDGTLPARRNRRAFGDKQS 122C 
37 81 TGTCTTCGCCCGTTCACTGAAGATGATGCTGCTGATCCAAATGATTCTGACATAGACCCA 304 0 
1221 CLRPFTEDDAADPNDSDIDP 1240 
3841 GAATCCAGAGAGACAGACTTGCTCA3TGGGATGGATGCCAAAGGGTCCTACCAGGTGAAA 3900 
1241 ESRETDLLSGMDCKGSYQVK 1260 
3901 GGCTGGAAACTTACAC/ 1 GCAACAGTTTGTGGCCCTTTTGTGGAAGAGACT3CTAATTGCC 3960 
1261 GWKLTQQQFVALLWKRLLIA 12 B0 
3961 AGACGGAGTCGGAAAGGATTTTTTGCTCAGATTGTCTTGCCAGCTGTGTTTGTCTGGATT 4 0 2 0 
1281 RRS RKGFFAQ IVL PAVFVC I 1300 

4 021 GCCCTTGTGTTCAGCCTGATCGTGCCACCCTTTGGi;AAGIACCCGAGCCT3GA?>.CTTCAG 4 0 80 
1301 ALVFSLIVPPFGKiPSLELn 1310 
4 081 CCCTGCATGTAC^vACGAACACTACACATTTGTCAGCAATGATGCTCCTGA^GACACGGGA 41 4 c 
1321 PWMYNEQYTFVSNDAPEDTG 13411 
4141 ACCCIGGAACTCTTAAACGCCCTCACCAAAGACCCTGGCrTCGGGAGCCGGTGTATGGAA 42 00 
1341 TLELLNALTKDPGFGTRCME 1360 
4201 GGAAACCCAATCCCAGACACGCCCTGCCAGGCAGGGGAGGAAGAGTGGACCACTGCCCCA 4260 
1361 GNPIPDTPCQAGEEEWTTAP 1380 
42 61 GTTCCCCAGACCATCATGGACCTCTTCCAGAATGGGAACTGGACAAT&2AGAACCCTTCA 4320 
1381 VPQTIMDLFQNGNWTMQNPS 1400 
4321 CCTGCATGCCAGTGrAGCAGCGACAAAATCAAGAAGATGCTGCCTGTGTGICCCCCAGGG 4360 
1401 PACO.CSSDKIKKMLPVCPPG 1420 
4381 GCAGGGGGGCTGCCTCCTCCACAAAGAAAACAAAACACTGCAGATATC 0TTCAGGACCTG 4440 
1421 AGGLPPPQRKQN'1'AD I LQDI. 1440 
4441 ACAGGAAGAAACATTTCGGATTATCTGGTGAAGAC3TATGIGCAGATCATAGCCAAAAGC 4500 
1441 TGRNISDYLVKTYVQI IAKS 1460 
4501 TTAAAGAACAAGATCTGGGTGAATGAGTTTAGGTATGGCGGCTTTTCCCTGGGTGTCAGT 4560 
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1461 lknkiwvnefryggfslgvs 1480 

4 561 aatactcaagcacttcgtccgagtcaagaagttaatgatggcaccaaacaaatgaagaaa 4 620 

14s1 ntqalppsqevndatkqmkk 1500 

4 621 cacctaaagctggccaacgacagttctgcagatcgatttctcaacagcttggcaagattt 4 630 

1501 hlklakdssadrflnslgrf 1520 

4681 atgacaggactggacacgagaaataatgtcaaggtgtggttgaataacaagggctggcat 4770 

1521 mtgldtrnnvkvwfnnkgwh 1540 

4741 gcaatcagctctttcctgaatgtcatcaacaatgcgattctccgccccaacctccaaaag 4800 

1541 a1ssflnvinnailranlqk 1560 

4801 ggagagaaccctagccattatggaattactgctticaatcatcccctgaatctcaccaag 4660 

1561 cenpshygitafnhplnl tk 1500 

4861 cagcagcictcagaggtggctccgatgaccacatcag;ggatgtccttgtgtccatctgt 4920 

1581 qqlsevapmttsvdvlvsic 1600 

4921 GTCATCTTTGCAATGTCCTTCGTCCCAGCCAGCTTTGTCGIATTCC'rCATCCAGGAGCCG 4 98C 

1601 VIFAMSFVPASFVVFLIQER 1620 

4981 GTCAGCAAAGCAAAACACCTGCAGTTCATCAGTSGAGTGAAGCCTGTCATCTACTGGCTC 5040 

1621 VSKAKHLQFISGVKPVIYWL 1640 

S041 TCIAATTTTGTCTGGGATATGTGCAAITACGTTGTCCCTGCCACACTGGTC/iITATCATC 510 0 

1641 SNFVWDKCNYVVPATLVI I I 1660 

5101 TTCATCTGCTTCCAGCAGAAGTCCTATGTCTCCTCCACCAATCTGCCTGTGCTAGCCCTT 5160 

1661 FICFQQKSYVSSTKLPVLAL 1680 

SI 61 CTACTTTTCCTGTATGGGTGGTCAATCACACCTCTCATGTACCCAGCCTCCTTTGTGTTC 5220 

1681 LLLLYGWSITPLMYFASFVF 1700 

5221 AAGATCCCCAGCACAGCCTATGTGGTGCTCACCAGCGTGAACCTCTTCATIGGCATTAA? 5280 

1701 KIPSTAYVVL1SVNLFIGIN 1720 

52 81 GGCAGCGTGGCCACCTrTGTGCTGGAGCTGTTCACCGACAATAAGCTGAATAATATCAAT 5340 
1721 GSVATFVLELFTDNKLNN IN 1740 

53 41 GAIATCCTGAAGTCCGTGTTCTTSATCTITCCCTiGATTTTTGCCTGGGACGAGGGGTCArC 5 40 0 
1741 DILKSVFLIFPHFCLGRGLI 17C0 
5401 GACATGGTGAAAAACCAGGCAATGGCTGATGCCCTGGAAAGGTTTGGGOAGAATCGCTTT 54C0 
1761 DMVKNQAMADALERFGENRF 1760 

54 61 GTGICACCATTATCTTGGGACTTGGTGGGACGAAACCTCTTCGCGATGGCCGTGGAAGGG 5520 
1781 VSPLSVJDLVGRNLFAMAVEG 1800 
5521 GTGGTGTTCITCCTCATIACTGTTCTGATCCAGTACAGATTCTT^TCAGGCCCAGACCT 5580 
1801 VVFFLITVLIQYRFFIRPRP 1820 
5581 GTAAATGCAAAGCTATCTCCTCTGAATGATGAAGATGAAGATGTGAGGCGGGAAAGACAG 5 64 0 
1821 VNAKLSPLNDEDEDVRRERQ 1840 
5641 AGAATTCTTGATGGTGGAGCCCAGAATGACATCTTAGAAATCAAGGAGT'TGACGAAGATA 5700 
1841 RILDGGGQNDILEIKELTKI 1860 
5701 TATAGAAGGAAGCGGAAGCCTGCTGTTGACAGGATTTGCGTGGGCATTCCTCCTGGTGAG 5760 
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1B61 YRRKRKPAVDRICVGIPPGE 1880 

5761 TGCTTTGGGCTCCTGGGAGTTAATGGGGCTGGAAAATCATCAACTTTCAAGATGTTAACA 5820 

1881 C F G L L GVNGAGK5 STFKMLT 1900 

5821 GGAGATACCACTGTTACCACAGWAGATGCTTTCCTTAACAGAAATAGTATCTTATCAAAC 5380 

1901 GDTTVTRGDAFLNRNS ILSK 1920 

5881 AICCATGAAGTACATCAGAACATGGGCTACrGCCCTCAGTTTGATGCCATCACAGAGCTG 5940 

1921 IHEVHQNMGYCPQFDAITBL 1940 

5941 TTGACTGGGAGAGAACACGTGGAGTTCTTTGCCCTTTTGAGAGGAGTCCCAGAGAAAGAA 6000 

1941 LTGREHVEFFALLRGVPEKE 1960 

6001 GTTaGCAAGGTTGGTGAGTGGGCGATTCGGAAACTGGGCCTCGTGAAGIAIGGAGAA/vAA 6060 

1961 VGKVGEWAIRKLGLVKYGEK 1980 

6061 TATGCTGGTAACTATAGTGGAGGCAACAAACGCAAGCTCTCTACAGCCATGGCTTTGATC 6120 

1981 YAGNYSGGNKRKLSTAMALI 2000 

6121 GGCGGGCCTCCTGTGGTGTTTCTGGATGAACCCACCACAGGCATGGATCCCAAAGCCCGG 6180 

2001 GGPPVVFLDEPTTGM 7) P K A R 2020 

6181 CGGTTCTTGTGGAATTGTGCCCTAAG1GTTGTCAAGGAGGGGAGATCAGTAGTCCTTACA 62 4 0 

2021 RFLWNCALSVVKEGRSVVLT 2040 

62 41 TCTCATAGTATCGAAGAATGTGAAGCTCTTTGCACTAGGATGGCAATCATGGTCAATGGA 63 CO 

2041 SHSMEECEALCTRMAIMVNG 2060 

6301 AGGTTCAGGTGCCTTGGCAGTGTCCAGCATCTAAAAAATAGGTTTGGAGATGGTTATACA 6360 

2061 RFRCLGSVQHLKNRFGDGYT 2080 

6361 ATAGTTGTACGAATAGCAGGGTCCAACCCGGACCrGAAGCCTGTCCAGGATTTCTTTGGA 6420 

2081 IVVRIAGSNPDLKPVQDFFG 2100 

6421 CTTGCATTTCCTGGAAGIGTTCCAAAAGAGAAACACCGGAACATGCTACAATACCAGGTT 6480 

2101 LAFPGSVPKEKHRNMLQYQL 2120 

6481 CCATCTTCATTATCITCTCTGGCCAGGATATTCAGCATCCTCTCCCAGAGCAAAAAGCGA 6540 

2121 PSSLSSLARIFSILSQSKKR 214) 

6541 CTCCLACATAGAAGACTACTCTGTTTCTC/^GACAACACTTGACCAAGTATTTGTGAACTTT 6600 

2141 LHIEDYSVSQTTLDQVFVNF 2160 

6601 GCCAAGGACCAAAG1GATGATGACCACTTAAAAGACCTCTCATTACACAAAAACCAGACA 6660 

2161 AKDQSDDDHLKDLSLHKNQT 2180 

6661 GTAGTGGACGTTGCAGTTCTCACATCTTTTCTACAGGATGAGAAAGTGAAAGAAAGCTAT 6720 

2181 VVDVAVLTSFLQDEKVKESY 220D 

6721 GTATGAAGAATCCTGTTCATACGGGGTGGCTGAAAGTAAAGAGGGACTAGACTTTCCTTT 67 8: 
2201 V ♦ 

6781 GCACCATGTGAAGTGTTGTGGAGAAAAGAGCCAGAAGTTGATGTGGGAAGAAGTAAACTG 684; 

6841 GATACTGTACTGATACTATTCAATGCAATGCAATTCAATG 6880 

P*i guxe 3 

!: ' 1 GTACCCCCCT TGCCTGGTTG ATCCTCA3GC TTCTAC -'TAG AATGCCTCCA 
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Figura 4 

3 GTTGGTG3CG GAI'GGATGGT '3GTGGT'3A7i3 TTTG7GG 3C7 !'Gi3AGGAi3AG 

S". GGGATAT .jTG G3 3CI3TG3GA 3, 3G 1 'GCCTG 3 T3TGG7G3T3 7TGC7AG7AG 

:cl 7G7ATGG 'TG G7 3GATCAGA G 3 3GTCATGT A 3CC3-.'^< ' 37 ~. 3T7C37 , C"T:~ 

132 TCCCTCCGCA GCACAGG3TA T3TGGTGCTC AGOTGCATAA AC CTcTTTAT 

231 TGGCATCAA7 3G.AAG CA I'GG C2A3CT7TGT (3 33'TGAG 37 3 7T 37CT 3AT 3 

25 2 AGAAGCT3CA 3GAGGTGAGC CGGATC3TGA AAGAGGT'37*2 GG TGATCTT 3 

30 3 CCCACTT.-TG CT TGGGCGGG GGGG7TATTG AGATGGTGC 3 GNAACCAGCC 

331 CATGGCTGAT GG GTT7GAKC GGTTGGGAAA AAGGGAGTT3 AAGTACGGTG 
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Fxuuru 5 

i7DNA-secjuences of lipid sensitive Genes: 

ABCB9 . A3CA6 , ABCC-i , ABCA1 , ABCD2 , ABCB1 , j\BCB4 , A3CC2 , ABGD1 , ABCC 
ABCB6, ABCB11, ABCG2 , ABCC5 , ABCA5 , ABGG1 . ABCA3 

AJ3C3* GENBAXK:U66676 

GCGAATGNGACGGTTTGATCATGGAACTCCAGGACGGCTACAGCACAGAGACAG'^il JAGA 

AGGGGGCCCAGCTGTCAGGTGGCCAGAAGCAGCGGGTGGGCATGGCCGNGGCTCTGGTGC 

GGAACCCCCCAGTCCTCA TCCTGGA TGAAGCGACCAGCGCTTTGGA TGGGGAGAGCGAGT 

ATGTGATCCAGCAGGCGATCCATGGCAAGGTGTCAGAAGCACACGGTAGTCAT'ZATGGGG 

CACCGGCTGAGCACGGTGGAGC\CGGC'GAGGTCATTGTGGTGCTGtGACj\AGGGCGGGGTA 

GTGC\GCAGGGCACCC\GGAGCAGCTTGCTT3CGCCAGGGGGSGGTTT?ACGG.ZAA 1CT>! 

GITGGAGCGGCAGATGTGGGGTTTCAAGGCCGCAGAGTTCXGAGCTGGCCACAACGj'tGCC 

TGTAGCCAACGGGTCACAAGGGCTGATGGGGGGCCCCTCCrTCGCGCGGTGGCAGASGAC 

GGGG7GCCTGCGTGGCAGATGTGCGCAGGGj\GG VTTGCAGGTGGGGTAGCGAGCCCj'iGGG 

CrGCAGZAyiGAAAGACGAGCTGCCATGTGGGATGATCACCGGTTSTGCAATCTTGGCCC 

TGGTCGCTGCGGCATTCCGj\GGGCACTCTTACCCCN!lNCTGGGGGATGTCCAAGAG^\TA 

GTCCTCTCCCCATAGCCCTGGAGAGAAGGGGCTTGCCTGTCCGGAGGGAGACACGGGGAA 

GGGGATTTTGCGTCTCTSGCTGTTGCCAGCTGTGTGAGTGTGGGGAGGGCGGGrAGJGAG 

GGTGGAGGGCATCTGTGTGCCAATTGCGGGG7GGGAATC7.\y\GCGAGTCT.ZAGTGTGACC 

ACACGAAAGCTCAAGTGGGGGAGTGAGG.\GC7GGCG.\u GT GTGG,\GGGGCG7GAGGTGCC 

GCGAGCCCGGCACCCAGG77TCGGC ~CTCG TCAA7GAA GC G .Z7G GG7G ~CAG G GGG GCTG 

CCCAGACCGGCGCC7GTGG7G7GG7G7G7GGAGGCGAGGTGGAGGV7CArGAGArG.L\rr 

GTCTTC7GTCTTTGGTGGA1IGGGA TGGTGGAAAGCGCVGGA TCTGGCTTTGCCAGA GG77 

GGAACA7GT73AGAGAAGCGG3TCAATAAAG7G7AG7A GG7GTTAGGG G 7 

ABGA6 GENBAXK:-J66630 

TC7TAGATGAGAAAGCTG77ATAATTGCCAGGTG7CTA GAGAAAGAA TA7GGAGGG GAGA 
AGAAAAGTTGGTTTTCAAA.SAGJAAGAAGAAAATAGCAGCSiAGAAATATCTCTTTGTGTG 
TTCAAGAAGGTGAAATTT7GGG.\TTGG7AGGACGCAA7GG7GC7GGA.kA.^\GrrGATG7A 
TTAGAATGATATGTGGGA7'GACAAAGCCAAG7GCTGGAGAGGTGGAACTGAAAGGGTGGA 
GTTCAGTTT7GGGCGACC7GGGGTAC7GCCCTCAAGAGAS>CGTGG7GTGGGGCATGGTGA 
CGTTGAGGGAACAGCTGGA3GTGTATGC7GGGGTCAAGGGGGTCAGGAAAGGGGAGGGGA 
GGCTCGCCATCGCAAGATTAGTGAGTGCTTTCAAACTGCATGAGCAGGTGAATGTTGGTG 
TGCAGAAATTAACAGCAGGAATCACGAGAAAGTTGTGTTTTGTGCTGAGCGTCCTGGGAA 
ACTCACCTGTCTTGCTCCTGGATGAAGCATCTACGGGCATAAGGCCACA.GGGCAGGAGCA 
AATG7TGGCAGGCAATGCAGGCAG7CGT7AAAAAGAGAGj\GA3AGGTGTGCTGCTGAGGA 
CCCATAACCTGGCTGAGGGGGAAGGCTTGTGTGAGCGTGTG3CC<\TOATGGTGTCTGGAA 
GGCTTAGA TGCA TTGGCTCCA TCCAACACCTGAAAAACAAACTTGGCAA GGA TTACATTC 
TAGAGCTAAAAGTGAAGGAAACGTCTCStAGTGACTTTGGTCCACACTGAGATTCTGAAGC 
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TTTTCCCACAGGCTGCAGGGCAGGAAAGGTATTCCTCTTTGTTAACCTATAAGCTGCCCC 

G TGGCA GA CGT TTA CCCTC TA TCA CA GA CC TT TCA CAAATTA GAj\ uCA G TGAAAGCA TAA 

CTTTAACCTGGAAGAATACAGCCTTTCTGCAGTGCACACTG-GAXAAGGTt.'TCCTTANAA.: 

CTTCCTAAA21AACAGGAAGTTAGGAAATTTTGAATGAAAAXNNACCNCCCCCCCTCATTC 

AGGTGGAACCTTAAAACCTOAAACCTAGTAATTTTTTGTTGATCTCCTATAAAAGTTATG 

TTTTATGTAATAATTAATAGTATGTTT.\ATTTTAAAGATCATTTAAAATTAACATCAGG" 

A TA TTTTGTAAA TTTAGTTAACAAA TACA TAAA TTTTAA/iA TTA TTCTTCCTCTCAAACA 

TAGGGGTGATAGCAAACCTGTGATAAAGGCAATACAAAATATTAGTAAAGTGACCCAJtAG 

A G TCA GGCACTGGG TA TTGTGGAAA TAAAA C TA TA TAAA CTTAA 

ABCC4 GENBANK: U66682 

ATGGATAAGTTTATACTAGTGTTGGCACATGGGGGCATGTATAGATATACTAGGAGGACC 
TAG7TGTATTCCTTGTATGAAAAAGCGTCCCTGGTACTAC/G\TAAGTGTTTCGTGAAAGG 
AGTGTAATCCTAACAAGAACTCJ.GGAS^GTATTTTGAAAAGAATACTGGATAAGGAAAAA 
CCTGCAGCTACTCCTGCTATTTCAAGACATTGCCTACAAGTGGTTGGTGTGGTCTCTGTG 
GCTGTGGCCGTGATTCCTTGGATCGCAATACCCTTGGTTCCCCTTGGAATCATTTTCATT 
TTTCTTCGGCGATATTTTTTGGAAtvCGTCASiGA'GATGTGAAGCGCCTGGAATCTACAAGT 
GAGTATGGAAACTCGGGTTGGTATAGACATGCTAGCTAG7TTCCATTTATGCCATAAATT 
ACAGAGACCCCCTGAAATTGGGCAGACTCTGTCTTCCAGAATTTCTCTAACATTAGGTAA 
TTGAACGTA TTGGCCA TTATGAA TCA TTG TGTCCCTTAGAGCA TG TGGAA V TGA TAGCCT 
GCIlA CGTG TAA CTTTGGATT TGGSGl TAA GGAA GGf*.G TGSJlGGCCA TATGGuGAG TAA TA T 
TC TA OAGGAA TG TCA GCACTG TGAA GACAGGGACTC 

ABCA1 Ace. Nr.: AJ01237C GENBANK : U2A01231 1 

caaac\tgtcagctgttactggau\gtggcctgg:ctctatttatcttcgtgatcctgatc 

TCTGTTCGGCTGAGCTACCGAGCCTATGAAGAA-ZATG:-^ATGCCATT".-'lGC.:^AATAAAG::C. 

atgccgtctgcaggaacacttgcttgggttgaggggattatctgtaatgc'.:ajrca^accgc 
tgtttccgttacccgactcctggggaggctcccggagttgttggaaactttaacaaatcc 
attgtggctcgcctgttctcagatgctcggaggcttcttttatacagccagaaagacagc 
agcatgaaggacatgcgcaaagttctgagaacattacagcs.;zatcj^\gaaatccsigctca 
aacttgaagcttcaagatttcctggtggacaatgaaaccttctctgggttcctgtatcac 
/iacctctctctcccaaagtctaotctggacaagatgctgagggctcatgttlattctcca ; 
aaggtatttttgcaaggctaccagttacatttgacaagtctgtgcaatggatcaaaatca 
gaagagatgattcaacttggtgaccaagaagtttctgagctttgtggcctaccaagggag 
aaactggctggagcagagcgu\gtacttcgttccaacatggacj\tcctgaagccaatcct'j 
agaacactaaactctacatctcccttcgcgagcaaggagctggccgaagccacaaaaaca 
ttgctgcatagtcttgggactctggcccaggagctgttcagcatgagaagctggagtgac 
atgggacaggaggtgatgtttctgaccaatgtgaacagctccagctcctccacccaaatc 
taccaggctgtgtctcgtattgtctgcgggcatcccgs.gggaggggggctgaagatcaag 
tctctcaactggtatgaggacaacaactacaaagccctctttggaggcaatggcactgag 
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gaaga7gctgaa/iccttctatgagaag7ctagaactgc7tagtgcaatgatttgatgaag 
aatttggagtctagtcctctttcgc3cattatctggaaagc7ctgaagccgc7g~tcgt7 
gggaagatgctgtatacacctgagagtccagccacaaggcjiggt'zatggctgaggtgaac 
siagaccttc^ggaactgggtgtgttcga7ga7ctg3aagggatgtgg7a3gsji:rgagc 

gcgaaga tctggacgttca 7ggagaaga 5cjaa3aaa. tggac gttg tcggga tg 77gttg 
gagagcagggacaatgacc.\cttt7gggaagagcagttggatgggt7aga7tggacagcc 
gaagacatcgtggcgtttttggccaagcacgcagaggatgtgcagtccag7aatggttgt 
gtgtacacctggagagaagctttcaacgagactaacjsigg.zaatccg zaccatatct ; 2 j 
7tca7ggagtgtgtgaagctgaagaaggtagaaggga7agcaacagaagtgtggctca7g 
aacaa3tccatggagctggtggatgagaggaag77ctggggtg3tattgtgt7gactgga 
attac7cca3gcagcatt-3agctgcccgat-zatgtcaagtagaa3at:csaatggacatt 
gagaa 7gtggagagga caaa taaaa tgaa gga tgg g ta g 7gggaggctg g tgg 
■iaccggtttgaggacatg:ggtacjtgtggggggg.;ttggg:ta~ 
gag<zaggcaatcatgagggtggtgacggtjgaccgagju\3aaaagtggtgtc'ra7atggaa 
cagatgccgtatcggtgt7a£g77gatgaza7g7t7c7gcggg7z\tg.\ggcggtizaatg 
cccgtc7tgatgacggtgggctggatt7agtgagtggctg7.g.\7catcaa iggcatcgtg 
ta tgagaaggaggcagggctgaaagaga gca 7gggga tgggggtgga zaaigagga tg 
ctgtggtttagctggttcattagtagcctga7tcctgttgt7g7gagggg7ggcctgcta 
gtggtc4\tcctgaagttaggaaacc7gcrgccctac j \gtgatjg-gagcgrggtgtt7g t>:: 
?tcg?gtcog7gtt7gctgtg3t3s\caa r.~c7 jcag tg : ?tcgtg.\7 tag za z\ gtc r .'v 
7cgagaggcaacctggcaggagcg7g7gggggga7gatgtac77gacggtgtacgtgcgc 
tacgtcctgtgtgtggcatggcasgactacgtggggttcacact&iagatgttcgctagc 

CTGCTGTG7CG7GTGGGTT7TGGGTTTGGCTG7GAGTACTT7G:GC7TTT7GAGGj\GC\G 
GGGA7TGGAGTGCA.GTGGGACAAGC7GT77.1AGAG7CC7G7GGAGGAAGA7GGC7TCA J \T 
CTGACCACTTCGGTCTC>GA7GATG:TGr77GSiCACGrTCCTC7A7GGGGTGATG.\CCTGil 
7ACA7TGAGGGTGTCTTTGC.\GGCCAGTACGGAATTCCC\GGC:GTGGTA7T7TGCTTGC 
ACGAAGTCCTACTGGTTTGGGGAGGAAAGTGATGAGAAG,\GCG<\GCC7GG7TCCAAC!2,\G 
AAGAGAATATCAGAAATCTGGATGGAGGA3GAAGCGAGGGACT7GAAGCTGGGGG7GTCC 
ATTCAGAACCTGGTAAAAGTCTACCGAGATGGGATGAAGGTGSCTGTCGATGGCG7GGGA 
CTGAATTTTTATGAGGGC'ZAGAT^\G~r,::::77CCTGGGCGAGAATGG.\GGGGGGMG.\- :.s 
ACCACCATGTC^AATGGTG^\.:GGGGrT~77GZGGGCGAG:7CGGJGAGCGGCTACArs:r.: 
GGAAAAGACATTGGG7CTGAGATG. ! iGCAGGATCCGGCAGAACCTGGGGGTCTGTCG~GAG 
GATAACGTGCTG7TTGACA7GGTGAC7GTCGAAGAAGAGATGTGGTTGTATGCCGGCTTG 
AAAGGGCTCTCTGAGAAGGAiCGTGAA 3GCGGA.5ATGGJ<GCAGATG 'JGGGTGGAT GT7G J r 
7TGCCATCAf,GOAAGCTGAAAAGC^UW^GAAGCCJ-^GC7GTC^\GGTGGAATG.ZAGAiG.\AA^G 
CTATCTGTGGCCTTGGCCT7TGTCJG3GGATCTAAGGT7GTCAT7C7G3ATGAA:CCAG,\ 
GCTGGTGTGGACCCTTACTCCCGCAGGJGAATATGG.1AGCTGC7GCTGAAATACGGACAA 
GGCCGCAGCATTATTCTCTCTACSiCA^Gs-.GS.TGGATGAAGCGGACGTCGTGGGGGAGAGG 
ATTGCCATCA7C7CCCATGGGAAGCTGTGGTGTGTGGGGTCGTCGCTGTT7CTGAAGAAC 
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TGA 3CT TGGTCAAGAAA GA 7G 7GGAA TCCTC33 7CA G 7 
TCCTGCAGAAACAGTAGTAGCACTGTGTCATACCTGAAAAAGGAGGACAGTGTTTCTZAG 
A3CAGTTCTGATGGTGGCC7G3G^AGC3ACGATGAG/.GTGAGAG33T-1AC Z,\T3GAT3T3 
TCTGCTATCTCCAACCTCATCAGGAAGCATGTG7CTGAAGCC0G3CTG3T3GAAGACATA 
G3GCATGAGCTGACCTAT37GCTGCCATA7SAAGCTGCTAA33A3GGAGCCTTT3T3.3AA 
CTCTTTCATGAGATTGA73ACCG3CTC7CA3A.CCTGGG3A?T7CTAGT7A7GGGAT3rGA 
GAGACGA CCCTGGAAGAAA TA TTCC TCAAGGTGGCCG/lAGAGAG TGGGG TGGA TG3 TGA 3 
ACCTCAGATGGTACCTTGGCAGCAAGACGAAA3AGGC3GGCG7TC3GGGACAAGCA3A3G 
TGTCT7GGCCCGTTCAC73AAGA TGA 7GCTGCTGA 7C3AJ*A TGA 77 3T3ACATAGA 333A 
3AATCCAGAGAGA.3AGACTTGC7CAGTGGGATGGATGG:--AAAG3GT337ACGA3GTGAAA 
~GCTGGAAAGTTACA.ZAGCAACA37T7G73GCC 3 7777373 3AAGA3ACrCOTAATT 1-3 -' 
AGAC3GAG7CGGAAAGGATT777T3C7GA3A7T3TGT7 330.^33 73 7377 737373-^77 
3GCGTTGTGTTCAG3GTGA7G37GGCA3G37TT3 33AAGTA3333A3337G.3AA377-3A 3 
GGCTG3ATGTAGAAGGAACAGTA3ACA7T737'3AGCAATGA 7 3>3'1'C37 3A 3GAGAG 3GGA 
A3GGT3GAAG7G77AAAC3CG3T3ACGAAAGACCG7J3CTT3333A33333TG7ATG3iAA 
GC^AAA3GCAATCCC3kGACA3G3C37GGCA3GCAGGG'3-\G'3AA3A37GGA33AC3333C3A 
G7TCCGCAGACCATCATGGAGC7CTTCCA<ZAATGGGAACTGGAGjVi7G3.\Gj\A33GT73A 
CCTGCA7GCCAGTGTAGGA33GACAAAAT-3.-iAGAAGA7G 37G 33737 37G73G33CA33G 
GCAGG3GGG^TGCC7CCTCCACAAAGAAAACAAAAC.\C T3CA 3ATA T .TT-a JGA 33 Z'G 
ACAGGAAGAAJl.3ATTTC3GATTATC73GTGAAGACGTAT3733AGAT,3.lTAGCGASu\AGC 
7TA.\AGAACAAGATC7GGGT3AA73A3T7rA&37A7GGC3G3T7T7C3G7GGGTC7CJ>3 7 
AATACTCAAGCACTTCC7CC.3A37CAAGAAGTrAA7GATGC3\33.\AS>CAAATGAAGJViA 
CACCTAAAGCTGGCCAAGGAGAG 77CTGCAGA 73GA T7TGT ZAACAGCTTJJGAAOH 777 
A7GACAGGAG7GGACACCAC^\Aj\3AA7G73AA33TG7GG7T3AATAA3AA3GG3 VGGCjXT 
GCAA TCAGCTC TTTCC 7GAA TGTCA TCAA CAA T3C-GATTCT3 
GGAGAGA,kCCCTAGCCATTA?G3AATTACTGCTTTCAATCj\rCCGGTGAA7G 
CAGCAGCTCTCAGAGGT3GCTCCGATGACCACA7CAGTG3A7G73CTTGT37C-3A7C7G7 
GTCATCTT?GCAATGTCCTTCGTC3C\GCCAGG7TTG7CGTAT73CTGATCCAGGAGCG3 
GTCAGCAAAGCAAAACACCTGCAGTTCATCAGTGGAGTGAAGCC7GTiZAT3TACTGGC73 
TCTAA TTTTGTC7GGGATA TGTGGAA 7TA3GTT37CCG73G3y\3AGTGG7GA77A TCA 73 
77CATCTGCT7CC3\GC3iGAAGTCC7ATG7GTCCTCCACC.\j\7373C373T3CTAG3CC77 
CTACTTTTGCTGTATGGGTGGTCAATCACAGCT3TCATG7A33CAGGCTC3TTTGTGTT3 
AAGATCCCCAGCACAGCCTATGTGGTGCT3AazAG3GTGAJl3CTCTTCATTGGCA77AA7 
GGCAGCGTGGCCS, 3GTTTGTGG7G3A3CT377CACGGAC\,\ TAA 3CTGAA 7AA TA 7'3.\A 7 
3ATATCCTGAAGTCCGTGTTC7TGA7377C3CACAT7TT7G3CT3G3.\3GAGGGGTCs\T3 
GACATGGTGAAAAACCAGGCAATG3C7GAT3CCCT3GAAAG3T7TGGG3A.3A/i 7C ~C777 
GTGTCACCATTATC7TSGGACT7G3TSGGAGGAAAGC7C7T33G?ATGGC3GTGGAAGG3 
GTGGTGTTCTTCC7CATTAC7GTTCTGA7C3AGTACAGA7T3TT3ATCAGGCCCAGACCT 
GTAAATGCAAAGCTATCTCCTCTG/iATGATGAAGATGAAGATGTGAGGGGGGAAAGACAG 
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A GAA TTCTTGA TGG TGGA GGCCA GAA TGA GA TCTTA GAAA TCAA GGA GTTGA CGAA GA TA 
TATAGAAGGAAGCGGAAGCCTGCTGTTGACAGGATTTGCGTGGGCATTCCrcCTGGTGAG 
TGCTTTGGGCTGOTGGGAGTTAA TGGGGCTGGAAAA TCA TCAACTTTCAAGATGTTAACA 
GGAGATACCACTGTTACCAGAGGAGATJCTTTCCTTAACAGAA/iTAGTATCTTATCAAAC 
ATCCATGAAGTACATCAGAACATGGGCTACTGCCCTGAGTTTGATGCCArC.1CAGAGCTG 
TTGACTGGGAGAGAACACGTGGAGTTCTTTGCCGTTTTGAGAGGAGTCGCAGAGAAAGAA 

gttggcaaggttggtgagtgggcgattcggaaagtgggcctcgt3aagtatggagaaaaa 
tatgctggtaactatagtggaggcaacaaacgcaagctctctacagccatggctttgatg 
ggcggggctcctgtggtgtttctggatgaacccaccacaggcjitggatcccaaagcccgg 
cggttcttgtggaattgtgccctaagtjttgtcaaggaggggagatcagtagtgcttacs, 
tctcatagtatggaagaatgtgajigctctttgcactagga tggc7^\t'g.\tggt , g/j'itgga 
aggttcaggtgccttggcagtgtgcagcatcta.'xaaaataggtttgga>gatggttataca 
atagttgtacgaatagcagggtccaacccggacgtgjdlgcctctccaggatrtctttgga 
gttgcatttcctggaagtgttccaj^gagaaacagcggaa:atg7tacaataccagctt 
ccatcttcattatcttctctgccca3gatattcagca'tcctstcczagagcstasu\a3cga 
gt:cacatagaagagtactctgttt:tzagacaacacttga~caagtatttjtgaacttt 
gggaaggaccaaagtgatgatga:ca.cttaaaj,gacctctcattaga.2aaaaaocaga,ca 
gtagtggacgttgcagttctcaca tottttctacagga tgagaaagtgaaa.gaaagcta t 
gtatgaagaatcctgttcatacggggtgcctgaaagtaaa-gagggactagactttccttt 

GCACCATGTGAAGTG?TGTGGAGAAAAGAGCCAGAAGTTGAT~TGGGA/lG;u\GTAAACTG 

GA TACTG tactga tactattcaa tgcaa tgcaa ttcaa tg 

ABCD2 Aoc.Nr.: AJ00032? GZN3AUK : HSALDP. 

AAAACACAACAtGTGGAAGAGAAACGCTGCATACTATGGGA^CGCTGTAGGAC'TTTCTAAAA 
CATTTGCTGGGGATTTCTGTGAAG-CATGATCTTTTAAACGAATTCTTTTGCAAGCCGGTT 
TGGGTAACTGGGAAAATGACACA TATGCTAAA TGCAGCAGCTGA TCCAGTGAAA TGGACC 
AGATCGAGTGCTGCT/iAGAGGGCTGCC7GCCTGGTGGGrGC3GCs\?ATGCTCTG.->AAS.CC 
CTCTATCCCATCATTGGCAAGCGTTTAAAGCAATCTGGCCACJGGAAGAAAAAAGCAGCA 
CCTTACCCTGCTGCAGAGAACACAGAAATACTGCATTJCACCGAGACCATTTGTGAAAJlA 
CCTTCGCCTGGAGTGAATGCA3ATTTCTTCAAACAGCTACTAGAACTTCGGAAAATTTTC 
TTTCCAAAACTTGTGACCACTGAAACAGGGTGGCTCTJCCTGCACTCAGTGGCTCTAATC 
TCAAGAACCTTTCTTTCTATC7A7GTCGC7GGTCTGGATGGAAAAATCGTGAAAAGCATT 
GTGGAAAAGAAGCCTCGGACTTTCA TCA TCAAA TTAA TCAAG TGGCTTA TGA TTGCCA TC 
CCTGCTACCTTCGTCAACAGTGCAATAAGGTACCTGGAATG,-JAAATTGGCTTTG.;CCTTC 
AGAACTCGCCTAGTAGACCACGCCTATGAAACCTATTTTA'JAAATCAGACTTATTATAAA 
GTGA TCAA TA TGGA TGGGAGGCTGGCAAA CCCTGACCAA TCTCTTA CGGA GGA TA T TA TG 
ATGTTCTCCCAATCTGTGGCTCACTTGTATTCCAATCTGACCAAACCTATTTTAGATGTA 
A TGCTGACCTCCTATACACTCATTCAAS^CTCCTACATCCAGAGGAGCAAGCCCAATTGGG 
CCCACCCTACTAGCAGGACTTGTGGTGTATGCGACTGCTAAAGTGTTAAAAGCCTGTTCT 
CCCAAATTTGGCAAACTGGTGGCAGAGGAS>GCACATAGAj\AAGCCTATTTGCGGTATGTG 
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CACTCGAGAA7TATAGCCAATGTAGAAGAAAT7GGCTTTTACAGAGGAGA7AAGGTAGAA 
ATGAAACLAACTTCAGAAAAGTTACAAAGCTTTASCAGATZAGATGAACCTC/lTTTTATGC 
AAACGTTTGTG<3TACATCATGATAGAACAGTTCC7GATGAAGTATGl"TTGGStGCAGGAGT 
GGACTAATTATGGTGGCTATACCTATTATCAGTGCAACTGGCTn-CCA'GATGGTGAGGAT 
GGCCAAAAGCAAGTTATGGT7AG7GAACGGACAGAAGC7TTTACCAGTGCTCGAAATT7A 
CTGGCCTCTGGAGCTGATGC7AT7GAAAGGATTA7GTCTT'0ATACAAAGAGGTCACTGAA 
TTAGCAGGCTACACTGCTCGAGTGTACAATATGTTTTGGGTCTTTGATGAAGTAAAAAGA 
GGCATTTATAAGAGAACTGC7GTCA7TCSiA'JAA7CTGAAAGCCATAGCAAGAATGGACCT 
AAGGTA3AATTACCTCTCAGTGACACATTGGCAATTAAAGGAAAAJTTATTGATG7GGAT 
'^CGGAATTATTTG7GAAAA7G77CCGA7AATTACACCAGCAGGAGSJ k iGTGG7GGCTTCC 
AGGCTAAACTTCAAAGTAGAAGAAGGAATGCATCTTTTGATAAJTJGTCCGAATGGTTGT 
GGGAAAAGTTCTCTCTTCAGAATTCTAAG7GGGCTCTGGCCTGTG7ATGAAGGAGTCCTC 
rATAAACCACCTCCTCAACATATJTTTTATATTCCACAAAGGC.ZATATATGTCT.:TTGGA 
ag7cttcgggatcaagtcat7 ra2cc7jat7zag7gga7g,*i tg> ja tiia taaaggttat 
ACA3ACZAAGATCTGGAA^G7A":C7AZACAATGTCCA7C7GTAT.Za:aTAG77C j -^AAGA 
gaaggaggatgggatgctgttatggac7ggaaaga7g7cgtgtcaggaggggaaaagca^\ 
AGAA TG< iuCA TGGCTCGTATG TTTTA TCA TAAACGAAAA TA TGCCTTGC TGGA TGAA TJT 
ACCAGTGCTGTCAGCATTGATGTCGAAGGA,\AGATATT7CAGGCTGCAAAAGGGGCTG<GA 
ATTTCCTTACTGTCTATAACA'ZACAGACCTTCTCTTTGGAAATACCACACACATTTATTA 
CAGTTTGATGGTGAAGGAGGTrGGCG-T7Ti,\A—'Li\TTJGATACTGCTATCCGTT7GAGA 
TTGAGTGAAGAAAAACAAAAGCTAGAATCTZAGCTAGCTGGA*\TTCCCAAAATGCAGC.\G 
AGACTCAATGAACTATGTAAAATTTTGGGAGAAGAC7CAGTGCTGAAAACAATTAAAAAT 
GAAGATGAGACATCTTAA7TTGTTTTGACA7ATTT7AAAAAGT7AATTATTAGATAAAGG 
CTCAAAGACATTCTGTTATACTGCAT'IAAGTAT GTTAAJCTAAGC°iCj\GAGAAAAAAAGG 
CAGCAAGACATGTTT7ATAAGAT7TTAGCA7TAAGGAAG7ATA7G,\TCTGACTT7TCA.GA 
AGAAAATAAACAAATGCATTATG7AAGGTCAGTGATTATG,\GTTA7ACTAATTCCTAGTG 
AAGGCCTAATGCACTTGTAAAACAGGAT7TTCTAGGTGAATTCCTGATGAATACCAGATT 
TACTATGTATATGTGGTGTGiCTGAAGTTCrTAAGAAACATGGGCAATATTCTGGAAATG 
AAACAAGTTATAAC7GAG<ZACCATTTGGGTTGATACCAJlGTGCATAAGATTCAAACTTTG 
AJTGACA TTTAGTCCA TTTA TGGTTGA TA TTAGGTTTAA TACCTAG.\.\ TTCAAA TTGA TT 
ATTGCTAGTGGCCAACTAAACCTGTACAAAATAGGTGACAGT'rTTATj\j\OTAATTTCAAl' 
ATAAAAATTGTTTTAATGGCATTTGTTGAAAGAAAAAAGCATGGCTj\AAATGTATCAAAT 
GCCNTATTTTTAAATTTTGGACTTTAAGCATCTTAATGAGGGCATATAACAAATTSlATTT 
7AG7AGAATCTTAAATATTT7TAATAAA7CG7TTCATTTTAAAAAGAGAATTGCCAATAC 
AGAAAAGGAGTATCCAAACAATGTCTCAACCTGATAATTTCCTTAGCiAGAAT-rACCTATr 
GCAAC7TCTGTTCAGAAATACACAGCTTGTTTTTTTGCCCAAGGATGAGTCTACATTTTA 
AGAiACTGCAATGGTATAAAGGAACTTAACGATTCTGAGAATCATACTAATAACATACATT 
GGAATAGTACTTTATAS.TTTACAATCCCCATTTACATCATTTCACCTTAATJTTGAGGAC 
AA TGTTTTGAAACAAA TACTA TTTT7CCTA CTT7GCTT7TGAGAAAA TTGACACTCA GA C 
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TTGCCCTAATCATGCACTTTACTT/-LAGGAAAGATCGAGAAATCAFa l TGAAGTTCTCCTGA 
CTCTCTGGTTTAGTGCTCTTTTGTTATTATCCTTTAAATCAAACTGGGCTATAATAGCAA 
TAAAAGTTAGACGAAGTGTAGAAAATAAAATAAATTTCAl'AATGTTAAAAAAAAAAAAAA 
AAAAAAA 

ABCB1 Ace. Nr. Ml 4 7 58 GENBANK : HUMMDR 1 

CCTACTCTATTCAGATATTCTCCAGATTCCTAAAGATTAGA'GATCATTTCTCATTCTCCT 
AGGAGTACTCACTTCAGGAAGCAACCAGATAAAAGAGAG3TGCAACGGAAGCCAGAAOA7 
TCCTCCTGGJJLATTCAAGCTGTTTCGZA3TTTCT:gAGGAATOAGCATTC/,GTZAATCCG 
GGCCGGGAGCAGTCATCTGTGGTGAGGCTGATTGGCTGGG.ZAGGJiACAGCGCCGGGGCCT 
GGGCTGAGCACAGCCCTTCGCTCTCTTTGCGACAGGAAGGCTGAGCTCATTCGAGTAGCG 
GCTCTTCCAAGCTCAAAGAAGCAGAGGCCGCTGTTCGTTTCCTTTAGGTCTTTCCACTAA 
AGTCGGAGTATCTTCTTCCAAGATTT.^ACGTGTTGGTCGCGGTT^GAAGGAGGJCGAGGT 
GGGGATGGA TCTTGAAGGGGACCG GA*A TGGAGGAGGAAAGAAGAJIGAACT TTTTTAAACT 
GAA CAA TAAAA G TGAAAAA GA TAAGAA ilAAAA ~r 3 TCAGTG TA TTTTCAA T 

GTTTCGCTATTCAAATTGGCTTGACAAGTTGTATATGGTGGTG GGAj\CTTTGG3TGC3AT 
CA TCCA TGGGGCTGGACTTCCTCTCWGA TGOTGGTGTTTGGAGAAA 7GACAGA TA TCTT 
TSCAAATGCAGGAAATTTAGAAGATCT^ TGTCAAAC/* FCACTAATAGAe\GTGA TATCAA 
TGATACAGGGTTCTTa,\Ta r ^\TCT.-.ZkGGA.',GACATGACCA3GTAT.JCCrArTAT7ACAG 
TGGAATTGGTGCTGGGGTGCTGGTTGCTGGTTACA TTCAGG TT rCA TTTTGGTGCCTGGC 
AGCTGGAAGACAAATACACAAAATTAGAAAACAGTTTTTTGATGCTATAATGCGACAGGA 
GATAGGCTGGTTTGATGTGCACGATGTTJGGGAGCTTAAGACCCGACTTAGAGj\TGATGT 
CTCTAAGATTAATGAAGTTATTGGTilACA.\AATTGGAATGTTCTTTi2AGl'CAATGCCAAC 
ATTTTTCACTGGGTTTA7AJTAGk2ATTTAJACGTGGT7GGAAGCT,\ACCCTTGTGATTTT 
GGCCATCAGTCCTGTTCTTGGAC rGTGAGGTGCTGTCTGGGGAAAGATACTATSTT'GArT 
TACTGATAAAGAACTCTTAGCGTATGZAAAAGCTGG,\GGAGTAGCTGAAGAGGTCTTGGC 
AGCAATTAGAACTGTGATTGCATTTGGAGGACAAAAGAAAGAACTTGSlAAGGTACAACAA 

aaa tttagaagaagctaaaagaattggg,xtaaagaaagcta ttacagccaa ta t ttcta t 
aggtgctgctttcctgctgatctatgcat-ttatgctctggccttctggtatgggaccac 
cttggtcctctcaggggaatatrctattggacaagtactgactgtattcttttctgtatt 
aattggggcttttagtgttggacaggcatctccaagcattgaagt2.\tttg<zaaatgcaag 
aggagcagcttatgaaatcttcaagataattgataataa^ca.\gtattgacagctattc 
gaagagtgggcacaaaccagataatattaagggaaatttggaattcagaaatgttcactt 
cagttacccatctcgaaaagaagttaagatcttgaagggcctgaacctgaaggtgcagag 
tggg*zagacggtggccctggttggaaacagrgg?tgtgg3aagagc,\ca<\cagtcca<xt 
gatgcagaggctctatgaccccacagaggggatggtcagtgtt'gatggacaggatattag 
gaccataaatgtaaggtttctacgggaaatcattggtgtggtgagtcaggaacctgtatt 
gtttgccaccacgatagctgaaaacattcgctatggccgtgaaaatjtcstczatggatga 
gattgagaaagctgtcjiaggaagccaatjxtatgagtttatcatgaaactgcctcataa 
atttgacaccctggttggagagagaggggcccagttgagtggtgggc/igaagcagaggat 
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CGCCATTGCACGTGCCCTGGT7CGCAA3CCCAAGATCCTCCTGCTCGA7GAGGCCACGTC 
AGCCTTGGACACAGAAAGCGAAGCAGT3G77CA3GTG3CTCTGGATAAGGCCAGAAAAGG 
TCGGACCACCATTGTGATAGCTCATGGTTTGTCTACAGTTCGTAATGCTGACGTCSiTCGG 
TGGTTTCGATGATGGAGTCATTGTGGAGAAAGGAAATZATGATGAACTCATGAAAGAGAA 
AGGCATTTACTTCAAACTTGTCACAATGGAGACAGGAGGAAATGAAGTTGAATTAGAAAA 
TGCAGCTGATGAATCCAAAAGTGA/lATTGATGCCTTGGAAATGTCTTCAAATGATTCAAG 

atccagtctaataagaaaaagatcaactcgtaggagtgtccgtggaicacaagcccaaga 
cagaaagcttagtaccaaagaggctctsga tgaaagta ta xtczagtttccttttggag 

GATTATGAAGCTAAATTTAACTGAATGGGCTTATTTTGTTGTTGGTGTATTTTGTGGCAT 
TATAAATGGAGGCCTGCAACCAGCATTTGCAS>TAATATTTTCAAAGAT7A7AGGGGTTTT 

tacaagaattgatgatcctgaaacasiaacgagagaatagtas>cttgtttt'3actattgtt 
tctagcccttggaattatttcttttattacatttttccttgaggjttt.ca-^atttgg.zw, 
agctggagagatcctcaccaa 33ggctg3gata3atg3ttt7cg3a73gatgctcagaca 
gga tg tgagt tgg 7 ttga tga 3 3ctaaaaa 3ac3si3 tg ga 3ca t7gag7a 3gagg grcgg 
caa tga tgctgctcaagttaaa ggggcta ta gg ttccagg377g3t3 taa t tacccagaa 
tatagcaaatcttgggacagsaat.-uittatatcgttcatctatggtrggcaactaaca:r 

GTTACTCTTAGCAA7737AG3G.\TGA7TGC.\S>TA3CA3GA37T3T7CS>.\AT3AAA.\rGTr 
GTCTGGACAAGCACTGAAAGATAA 3A.\.\GAACTA3AA 3GTGCTJ3GAA GA TCGCTACT 7.A 
AGCAATAGAAAACTTCGGAACC3TTGTTTC7T7GA3TCAGGAGGAGAAGTTTa"^3ATAr 
GTATGCTGAGAGTTTGCAGG7ACCATACAGAAI<CTCTTTGAGGAASiGCi\CACATC7T7G3 
AA TTACA TTTTCCTTC\CCCAJGCAA TGA T3TA TTTTTCC TA TGJTGGA TGTTT33G37T 
TGGAGCCTACTTGGTG3,ZAa\T.\.\.\CTC\T3AGCTTT.3AGGATCTT3T3TTAGTArTTT: 
AGCTGTTGTCTTTGGTGCC/iTGGCCGTG 3GGCAj\GTCAGTTCATTT 3CTC 3TGACTATG3 
CAAAGCCAAAATATCAGGAGGC ZAZATC+XTCSlTJL^TCATT GAAAAAj^C 3C3TTTGATT 3A 
CAGCTACAGCACCCAAG3CCTAJ, T3CCGAACACA TTGGAA JiilA,'. TGT3A3A TT'l'GGTGA 
AGTTGTATTCAAC7ATC:CACGGG.\CGGGAGATCCCAGTG:TT3.iGGGACTG,\CCGTG3A 
GGTGAAGAAGGGGCAGAGGCTGGCTCTGGTGGGCAGCAGTGGCTGTGGGA^XGAGCACAGr 
GGTCCAGCTCCTGGAGCGGTTCTAC3ACCCCTTG3CAGGGAAAGrGGTGC7TGA73GC'u\ 
AGAAATAAAGCGACTGAATGTTCAGTGGCTCCCA3CAC\CCT33GCATCGTGTCC3AGGA 
GOCCATCCTGTTTGACTGCAGG,\T7GC7GAGAACATTGCCTATG,3A3A:ZAACAGC3GGGT 
GGTGTCACAGGAAGAGATCGTGAGGGCAGCAAAG.3,\GGCCAACATA3ATGCCTTCATCGA 
GTCACTGCCTAATAAATATAGCACTAAAGTAGGAGACAAAGGAACTGAGCTCTCTGGTGG 
CCAGAAACAACGCAT7GCCATA3CTCGTGC3CTTGTTAGA'ZAGCCTGATA7TTTG37TTT 
GGATGAAGCCACGTCAGCTCTG3ATACAGAAAGTGAAAAGGTTG7CCAAGAAGCC3TGG.\ 
CAAAGCCAGAGAAGGCC3CACC7GCA77GTGATTGCTCACGGCCTGTC-3ACCATC.3AGA.\ 
TGCAGACTTAATAl3TGGTGT7TGAGAATGGCAGAGTCAAGGAG<ZATGGGACGCATClAG'3/\ 
GCTGCTGGCACAGAAAGGCATCTATTTTTCAATGGTCAG7GTC^\GGCTGGAAC.\AAGCG 
GCAGTGAACTGTGACTGTATGAGJiTGTTAAATACTTTTTAATATTTCTTTAGSlTATGACA 

TTTA TTCAAAGTTAAAAGGAAACACTTACAGAA tta tgaagaggta tctgtttaaca ttt 
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CCTCAGTCAAGTTCAGAGTCTTCAGAGACTTCGTAATTSlAAGGAACAGAGTGAGAGA'ZAT 

CATCAAGTGGAGAGAAATCATAGTTTAAAGTGCATTATAAATTTTATAACAGAATTAAAG 

TAGATTTTAAAAGATAAAATGTGTAATTTTGTTTATATTTTCCCATTTGGACTGTAACTG 

ACTGCCTTGCTAAAAGA'TTATAGAAGTAGCAAAAAGTATTGAAATGTTTGGATAAAGTGT 

CTATAATAAAACTAAACTTTCATGTG 

ABCB4 Aac. Nr. : H23234 GENBANK : HUMMDR3 

CCTGCCAGACACGCGCGAGGTTCGAGGCTGAGATGGATCTT3AGGGGGG/iAAGAACG3Si,\ 
CAGCCTGGGGCCCCAC3A3CGCGGAGG3C'3ACTTT3AACT3jGZA"iCAGGACCAAACAAA 
AAAaZAAAAAAACGAAGACAGTGAAAATGATTGGA3TATTAACATT3TTTCG/\TACT3GG 
ATTGGCAGGATAAATTGTTTATGTCGGTGGGTACCATCAT3GG'ZATAGCTGACGGATCAG 
GTCTCCGCCTCATGATGATAGTATTTGGA.5AGATGACT3ACAS>ATTTGTTGATACTGGAG 
GAAACTTCTCCTTTCCAGTGAACTTTTCCTTGTCGGTGCTAAATGCAGGCYAAATTCTGG 
AAGAAGAAATGAGTAGATATGCATATTACTA3TCAGGATTGG3T3CTG3AGTTGTTGTTG 
CTGCCTA TA TACAAGTTTCA TTTTGGACTTTGGCAGCTGGTC3ACAGA T.ZAGGAAAA T rA 
GGCAGAAGTTTTTTCATGCTATTCTAC3A3A 3GAAATAGGATGG? TTGACA TC~W 1'GAGA 
CCACTGAACTCSlA TACGGGGGTAACAG.\ TGA ZA TC T GCAAAA TCAG lUAA 3GAATTG3T. ~, 
ACAAGGTTGGAATGTTCTTTC/tA3C/iGTAGG'GAC3TTTTTT3CAGGATTG.\TAGTGGGAT 
TCATCAGAGGATGGAAGCTCACCCTTG7GATAAT3GGC.VrCAGCCCTATT3TAGGAGTCT 
CTGCAGCCGTTTGGGCAAAGATACTCTCGGCATTTA3TGACAAAGAACTA3CTGCTTAT3 
■3AAAAGCAGGGGCCGTGGGAGAAGA3GJ'rCTGGG3GCCAT'^AGGA-rGTG,\TAGOTTTGG 
GGGGGCAGAACAAAGAGCTGGAAA^GGTATZAGAAACATTTAGAA^'Gi-TGCCAAAGAGATTG 
GAATTAAAAAAGCTATTTGAGGAAACArTTCCATGGGTATTGCCTTCCTGTTAATATATG 
CATCATATGCACTGGCGTTCTGGTATGZ\ TCGACTGTA3TCA TA T3AA,\A 2AA TA TACTA 
TTGGAAATGCAATGACAGTTTTTTTTZ'Cj'iATGCTAATTGGAGCTT rC-\3'rGTTGGCZAGG 
CTGCGCCATGTATTGATGCTTTTGCCAATGCAA3AG3AG<ZA3^\TATGTGATCTTT'3ATA 
TTATTGATAATAATCCTAAAATTGA;ZAGTrrTTCAGAGAGA3GACACAAACCA3A'G.\GCA 
TCAAAGGGAATTTGGAG TTCj'iATGATGTTCACTTTTGTTAGCCTT GTCCLXGOTAACGTCA 
AGATCTTGAAGGGCCTCAACCTGAAGGTGCAGA3TGGGG.\GACGG1'GGCCGTG3TTGGA.* 

gtagtggctgtgggaagagcacaacggtccagctgata'zagaggctctatjac ^ctgatg 
agggcacaattaacattgatgggca33atattagga,\ctttaatgtaaactatgtgaggg 
aaatcattggtgtggtgagt'zaggagcggg'tgctgttttccagga zaatt 3ctgaaaata 
tttgttatggccgtggaaatgtaaccatggatgagataaagaaaggtgtcaaagaggccx 
acgcctatgagtttatcatgaaattaccacagaaatttgagaccctggttggagagj\gag 
gg3cccag3tsagtggtgggcagaa3cagag3atggccattgcag3t3cg3tggttc3c<\ 
accccaagatccttctggtggatgaggccacgtgagcattggacacagaaagtgaagctg 

AGGTACAGGCAGCTCTGGATAAGGCCAGAGAAGGCC3GACCACC\TTGTCL i \TAGCACAC3 
GACTGTCTACGGTCCGAAATGCAGATGTCAT3GOTG3GTTTGj\GGATGGAGTAATTGT3 7 
AGC^GGAAGCCACAGGGAAGTGATGAAGAAGGA/lGGGGTGTACTTGAAACTTGTCAACA 
TGCAGAGATCAGGAAGCCAGATCCAGTGAGAAGAATTI'GAACTAAATGATGAAAAGGCTG 
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CCACTAGAATGGCCCCAAATGGCTGGAAATCTCGCCTATTTAGGCATTCTACTCAGAAAA 
ACCTTAAAAATTCACAAATGTGTCAGAAGACCCTTGATGTGGAAACCGAT3GACTXGAAG 
OAAATGTGCCACCAGTGTCCTTTCTGAAGGTCCTGAAACTGAATAAAACA GAA FGGCCCT 
ACTTTGTCGTGGGAACAGTATGTGCCATTGCCAATGGGGGGCTTCAGCCG3CATTTTCAG 
TCATATTCTCAGAGATCATAGCGATTTTT3GACCAGGCGATGATGCA3TGAA3CA3CAGA 
AGTGCAACATATTCTCTTTGATTTTCTTATTTCTGGGAATTATTTCTTTTTTTACTTTCT 
TCCTTCAGGGTTTCACGTTTGGGAAAGC7GGCGAGATCCTCACCAGAAGACTGC33TCAA 
TGGCTTTTAAAG£AATGCTAAGJiCAGGACATGAGCTGGTTT'3ATGACCATAAAAA'ZAGTA 
CTGGTGCACTTTCTACAAGACTTGCCACAGATGCTGCCCAAGTCCAAGGAGCC\GAGGAA 
CCAGGTTGGCTTTAATTGCACAGAATATAGCTAACCTTGGAACTGGTATTATCATATCAT 
TTATCTACGGTTGGCAGTTAACCCTATTG'?rATTAGCAGTTGTTCCA-\TTATTG:TGTGT 
CA GGAA T TGTTGAAA TGAAA TTGTTGGCTGGAAA TGCCAAAA GA GA TAAAAAA GAA CTGG 
/iAGCTGCTGGAAAGATTGCAAGAGAGGCAATAGAAAATATTAGGACAGTTGTGTCTTTGA 
CCCAGGAAAGAAAATTTGAATCAATGTATGTTGAAAAArTGTATGGACCTTACAGGAATr 
CTGTGCAGAAGGCACACATCTATGGAATTACTTTTAGTATCTCACAAGCATTTATGTATT 
TTTCCTATGCCGGTTGTTTTCGATTTGGTGCATATCTCATTGTGAAVGGA.llTATGCGCT 
TCAGAGATGTTATTCTGGTGTTTTCTGCAATTGTATTTGGTGCAGTGGCTCTAGGACATG 
CCAGTTCATTTGOTCCAGACTATGCTAAAG'GTAAGGTGTCTGZAGCCCACTTATTCATGC 
TGTTTGAAAGACAACCTCTGATTGACAGCTACAGTGAAGAGGGGCT'2,"lAGCCTG.\TAAAT 

ttgaaggaaatataacatttaatgaagtcgtjttcaactatcgcacccgagcaaacgtgc 
cagtgcttcaggggctgagcctggaggtgaagaaaggccagagactagccctggtgggca 
gcagtggctgtgggaagagcacggtggtccagctcctggagg3gttctacgaccccttg3 
cggggacagtgcttctcgatggtcaagaagcaaagaaactcaatgtccagtggctcagag 
ctcaactcggaatcgtgtctcaggagcctatcctatttgactgcag'iattgccgagaata 
ttgcctatggagacaacagccgggttgtatcacaggatgaaattgtgagtgcagcgaaag 
ctgccaacatacatcctttcatcgagacgtt'accccacaaatatgaaacaagagtgg'gaj 
ataaggggactcagctctcaggaggtcaaaaacagaggattgctattgcccgagccctca 
tcagacaacctcaaatcctcctgttggatgaagctacatcag^tctggatagtgaaagtg 
aaaaggttgtccaagaagccctggacaaaggcagagaagggcgcaicctgcattgtgattg 
ctcaccgcctgtccaccatccagaatgcagagttaata7tggtgtttgaga.ktgg3agag 
tcaaggagcatggcacgcatcagcagctgctggcacagaaaggcatctatttt vcaatgg 
tcagtgtccaggctgggacacagaacttatgaacttttgctacagtatattttaaaaata 
aattcaaattattctacccatttt 

ABCC2 Acc.Nr. ; U4924B GEHBANK : HSU4 924 8 

AGGATAATTCCTGTTCCACTTTCTTTGATCAAACAAGTAAAGAAGAAACAACACAATCAT 
A TTAA TAGAAGAGTCTTCGTTCCAGACGCAGTCCAGGAA TCA TGCTGGAGAA G TTCTGCA 
ACTCTACTTTTTGGAATTCCTCATTCCTGGACAGTCCCGAGGCAGACCTGG-GACTTTSTT 
TTGAGCAAACTGTTCTGGTGTGGATTCCCTTGGGCTTCCTATGGCTCCTGGCCCCCTGGC 
AGCTTCTCCACGTGTATAAATCCAGGACCAAGAGATCCTCTACCACCAAACTCTATCTTG 
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CTAAGCAGGTATTCCTTGGTTTTCTTCTTATTCTAGCAGCCATAGAGCTCGCCCTTGTAC 

tcacagaagactctggacaaggcacagtccctgctgttcgsitataccaatccaagcctct 
acctaggcacatggctcctggttt7gctga7ccaatacagcagacaatggtgtgtacaga 
aaaa c 7cctgg ttcc tg tcccta t tc tgga ttctc toga ta gtctgtggca ctttccaa 7 
ttcagactctgatccggacactcttacagggtgacaanctaazctagcctactcctscc 
tgttcttcatctcctacggattccagatcctgatcctgatctt7tcagcattttcagaaa 
a taa tgag tca tcaaa taa tccatca tcca ta gcttca ttcctgs, gtagca tta cctaca 
gctgg7atgacagcatcattctgasiaggctacaagcgtcctgtgacac7cgaggatg7 7"' 
gggaag ttga tgaagaga tgaaaa ccaaga ca ttag tgagcaa g tttgaaa cgca ca tga 
agagagasctgcagaaagccag'xgggcactccagagacggzaggagaagagctcccagc 
agaactctggagccaggctgcctggcttgaacaagaatcagagtcaaagocaagatgccc 
ttgtcctggaagatgttgaaaagaaaaaaaagaagtctggsacgaaaaa/.gatgttccaa 
aatcctggttgatgaaggctgtgttcaj\aactttctagatggtgct:ctgaaatcattcc 
tactgaagctagtgaafiacatcttcacgtttgtgagtcctcagctgctgaaattgctga 
tctcctttgcaagtgaccgtgaca-gatatttgtggattgjatatctctgtgcaatcctct 
tattcactgcg3ctctcattgagtctttctgcct7cagt37tatttccaactg7gc77ca 
agc7Ggg7gtas*aag7acggac,\g:tatca7G3C7t:7G7ata?aagj^\ggcattga:cc 
tatccaacttggccaggaaggagtacagcg7tggagaaazagtgaagc7gatgtctgtgg 
a7gccca'gaaggtcatggatgtgaccaacttgatggaca7ggtgtggtcaagtgttc7ac 
agattgtcttatctatcttcttcctatggagagagttgggaccctcagtcttagcaggtg 
ttggggtgatggtgcttgtaatcc':^attaa7gggatactgtccaccaa3agtaagagc.; 
ttcaggtcaaaaatatgaagaa7aaagacaaac3tt7aaa3atcatgaat3agat7ctta 
gtggaatcaagatc-gtgaaatattt7g.:ctgggaacct7cattcagagaccaag7acaaa 
acctccg3aagaaagagctcaagaacc7gctg3cctttagtcaactac.\gtgtgtagtaa 
tattcgtcttccagttaac7ccagtcc7ggta7ctgtggtc\ca7t7tct3tttatgtgc 
tggtggatagcaacaatattt7gga tgcacsiaaaggcct7£.\cc77ca 77accctc7tg.\ 
atatcctgcgctttcccctgagca7gcttccgatgatgatc?cct:catgctgcj\gggga 
gtgtttcg.\cagagcggctagagaagtacttgggaggggatgacttggacacatctgcca 
ttcgacatgac7gcaattttgacaaagccatgcagttttctgaggcctcctttacctggg 
aacatgattcggaagccacagtcc^gatgtgaacctgga<^tta7gggaggccaact7g 
tggctgtgataggccctgtcggctctgggaaatgctgcttgatat.zagccatgctgggag 
aaa tggaaaa tg tcca cgg gca ga rca cca tcaa gggcj\cga c7gcc ta 7g 7ccca cag j 
agtcctggattcagaatggcaccataaaggacaacatcctttttggaacagagtttasm-g 
aaaagaggtaccagcaagtactggaggcctgtgctctcctcccagacttggaaatgctg.: 
ctggaggagatttggctgaga ttggagagaagggta taaa tcttagtgggggtcag.\ag. 7 
agcggatcagcctggccagagctacgtaccaaaatttagacatctatcttctagSlTgacg 
ccctgtc7gcag7ggatgctc/<tgtaggaaaaca7atttttaa7aaggtgttgggcccca 
atggcctgttgaaaggcjlagactcgactcttggttagacatagcatgcactttcttcctc 
aagtggatgaga7tgtagttctggggaatggaacaattgtagagaaaggatcctacagtg 
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CTCTCCTGGCCAAAAAAGGAGAGTTTGCTAAGAATCTGAAGACATTTCTAAGACATACAG 
GCCCTGAAGAGGAAGCGACACTCCATGATGGCAGTGAAGAAG/^AGACGATCACTATGGGC 
TGA TA TCCAGTG TGGAAGAGA TCCCCGAAGA TGCA GCCTCCA TAACCA TG/tGAAGA GA G,\ 
ACAGCTTTCGTCGAACACTTAGCCGCAGTTCTAGGTCCAATGGCAGGCATCTGAAGTCC: 
TGAGAAACTCCTTGAAAACTCGGAATGTGAATAGCCTGAAGGAAGACGAAGAACTAGTGA 
AAGGACAAAAACTAATTAAGAAGGAATTCATAGAAACTGG/JiAGGTGAAGTTCTCCATCT 
ACCTGGAGTACCTACAAGCAATAGGATTGTTTTCGATATTCTTCATCATGCTTGCGTTTG 
TGATGAATTCTGTGGCTTTTATTGGATCCAAGCTCTGGCTCAGTGCTTCGACCAGTGAC: 1 

ctaaaatcttcaatagcaccgactatccagcatctcagagggacatgagagttggagtct 
acggaggtctgggattagcccaaggtata tttgtg ttca tagcaca tttctggagtgcct 
ttggtttcgtcca tgca tcaaata tcttgcagaa 3cwctgctgaacaa vatcottcga g 
cacctatgagattttttgacacaacacggacaggccggattgtgaaca3gtttgccg3cg 
atatttgcacagtggatgacaocctgzctcagtcgttgcg^aggtggatracatgcttgg 
tgggga7as\tc/lgcacccttgt-z\tsat:tgzat7gcc;\c7g~tgt:t?:ac^\ta,\t:.-; 
tcattcctcttggcattatttatgtatgtgttca-gatgttttatgtgtgtacctgccggg 
agctgaggcgtctggactctgtgaccaggtccgcaatctactctcacttcagcgagacg^ 

TATCAGGTTTGCCAGTTATCCGT3CCTTTGSxJCj\GCAGCAGG'ZATTTCTGAAAZA'_^lATJ 
AGGAGAGGATTGACACCAACCAGAAATGTGTCTTTTCCTGGArCACCTCCAACJiGGTGGC 
TTGCAATTCGCCTGGAGCTGGTTGGGAACCT.GACrGTCTTCTTTTGAGCCTTGATGATGG 
TTATTTATAGAGATACCCTAAGTGGGGACACTGTTGGCTTTGTTGTGTC2AATGCACTC\ 
ATATCACACAAACCCTGAACTGGCT'GGTGAGGATGACATCAGj'^AATAGAGACCAA'GA'rTJ 
TGGCTGTTGAGCGAATAACTGAGTACACAAAAGTGGAXWTGAGGCACCCTGGGTGSlCTG 
ATAAGAGGCCTCCGCCAGATTGGCCCAGCAAAGGGAAGATCCAGTTTAACAAGTACGAAG 

tgcggtaccgacctgagctggatctggtcgtcag/.gggatcagttgtgacatgggtagca 
tggagaagattggtgtggtgggcaggacaggagctggaaagtc,\-rccctcacaaactgcc 
tcttcagaatcttag.\ggctgccggtggtcagattatc\ttgatggagtagatattgctt 
ccattgggctccacgacctccgagagaagctg.\cgatcatccccgaggjxcccca7cctgr 
tctctggaagcctgaggatgaatctcgaccctttoaagaactactcagatgaggagattt 

GGAAGGCCTTCGAGCTGGGTCSlCCTCAAGTCTTTTGTGGCCAGCCTGCAACTTGGGTTAT 
CCCACGAAGTTACAGAGGGTGGTGGCAACCTGAGZATAGG:C^\GAGGCAGCTGCTGTGGC 
TGGGCAGGGCTCTGCTTCGGAAATCCAAGATCCTGGTCCTGGATGAGGCCACTGCTGCGG 
TGCA TCTAGAGACAGACAACCTCA TTCAGACGACCA TCCAAAACGAGTTCGCCCACTGCA 
CAGTGATCACCATCGCCCACAGGCTGCATACCATCATGGj\GAGTGACAAGGTAATGGTGC 
TAGACAACGGGAAGATTATAGAGTACGGCAGCCCTGAAGi'iAC IGCTACAAATCCCTGGj\C 

ccttttactttatggctaaggaagctggca?tgagaatgtgaa:Gagcacaaaattctagc 
agaaggccccatgggttagaaaaggactataagaataatttcttatttaattttattttt 
tataaaatacagaataca TACAAAAGTGTG7A TAAAATGTACG TTTTAAAAAA: ;<ja taag 

tgaagacccatgaacgtagtaccgaggttaagaaaataaatgtcagcaggtacttgagaa 
acccctcgattgtctacctcgatcgtacttccttgctacccacccctcccagggacaacc 
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ACTGTCCTGAATTTCACGATAATTATTCCTTTGCCTTTCATTTCTGTTTTATCACCTTTG 
TATGTATCTTTAAACAACATATACCCTTTTTTACTTATGTAAATGGACTGACTCATACTG 
■GATACATCTTCTATGAGTTGATTCTTTTGTTGAATATTATATCTGAGATTCATCCATGGT 
■GATGCAJGITAGGTGCATTA TTTTTTTTCACTGCTCT.GTAGTCTGGCA TTGTA TGAA TA GA 
G-ZACAATGTATCAGTTTTAATATTGGGlATGATTAGGATTATTZ'TCAGGrTTTTAAAAAT 
TATAAGCAGTACTACTATGG 

ABCDl Acc.Nr. : Z21B76 GEN3ANK : HSKLALDA 

GGGGACGGACGCGCCTGGTGCCGCGGGGAGGGGGGGCACCGGGGGAGGAGGAGGAGGAGA 
AGGTGGAGAGGAAGAGACGCCCCCTCTGGGCGAG/iCGTCTCAAGJCCCTGAGCTCAGGGG 




AAGCGACAGTGTCAGGGGCGATCGGAAGGTTTCGAGTTGGGTAGACAAGAGGGCCAGGGT 
3AGAGGAACAATGGTTC 

GGTAGGCGGCAGCGAGCCCAGGTGAZA7GCGGG7G 
GGAAGACG :TGAAGCGCAC3GCCG TGGTGCT 33 J ; 
TGTAGGCGTT3GT3GGGGAGTGGGTGGGGGG.^ ; : 
A GCGGA CG'GA G GAG GCG1 
TGZAGCGGCTCCTGTGGCTCCTGCG3CTG:TGTTCC:CG3G3TGCT3TGGCGG3AG.\C3G 
GGCTGCTG3CCGTG-GAGTGG3CCGCCTTGGTGAGCGGG,\G3 IT JCTGTCGGTGTATGTGG 
CGGGGCTG3AGGGAAGGGTGGGGCGCTGCATG3GGGGCAAG3ACCC3CGGGCTTTTGGGT 
GGZAGGTGCTGCAGTGGCTCGTCATCGCCGTCCCTGGTACGTTGGTCAACAGTGGCXTGC 
GTTACC7GGAGGOCCAACTG3CCCTGTCGTTCCGCAGCCGTCTGGTGGGCC\CGCCTACC 
GGCTCTAGTTCTCGCAGCAGACGTACTAGG333TGAGCAACAT3GAG3G3GG3GTTCGGA 
AGGCTGAGCAGTCTOTGACGGAGGA:GTGGTGGCGTTTGCGGGGrCTGTGGGGCAGCTCT 
ACTCCAACCTGAC'GAAGGCSlCTCCTGGACGTGGGTGTGACTTGCTAZAGCCTGCTTGGGG 

TGCTGSiCGGCGAAGGTGCTGGGGGGCVTCTGGCGCAAGTTCGGGGAGCTGGTGGCAGAGG 
AGGCGCGGCGGAAGGGGGAGCTGGGCrA'ZATGGACTGGGGTGTGGTGGCCAACTGGGAGG 
AGATCGGCTTCTA TGGGGGCCA TGA ~GTGGAGGTGG.3GCTGGTACAGGGGT:GTAGGAGJ 

acctggcctcgcagatgaagctcat:cttctggaacgggtgtggtatgttatggtggagc 
a3ttcctcatgaagtatgtgtggagcg:3tgg3gcgt3ctcatg3tgg:rgtccc^\t^ 
tza.gtgcgactggctactcagagtgagatggagaggcggtg.^\ga/iGg:ag:cttgg.\,^\ 
agaaggaggaggagctggtgagcgagc 3caca 3aa3cctt , 3j\3tat?gcg03ga?iggtcs 
tgacagcggctgcagatgccattgagcggatcatgtggtggtagaaggaggtgacggagc 
tggctgggtacac/igcccgggtggaggagatgttgcaggtatrtgaagargttcagogct 

GTCAGTTCAAGAGGCCCAGGGAGCTAGAGZAGGCTCAGGGGGGGTCTGGGAC'ZATAGGCG 
GGTCTGGTGTCCGTGTGGAGGGCCC-JCTGAAGATCZ-GAGGCGAGGTGGTGGATGTGGAA 7 
AGGGGATCATCTGCGAGAACATCGGCATGGTCACGCCCTC/.G3AGj\GGTGGTGGTGGGC/, 

TGCA TCTGGTCA TCA Z 
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GCAAGAGCTCCCTGTTCCGGATCCTGGGTGGGCTCTGGCCCACGTACGGTGGTGTGCTCT 
ACAAGCCCCCACCCCAGCGCATGTTCTACATCCCGCAGAGGCCCTACATGTCTGTGGGCT 

ccctgcgtgaccaggtgatctacccggactgagtg3aggacj\tgcaaaggaagggctact 
cggagcaggacctggaacccatcctggacgtcgtgcacctgcaccacat3ctgca3cggg 

AGGGAGGTTGGGAGGCTATGTGTGACT'XAAGGACGTCCTGTCGGGTGGCGAGAAGCAGA 
GAA TCGG CA TGGCCCGCA TG TTCTA CCACAGGCCCAA GTACG 3CCTCC TGGA TGAA TGCA 
GCAGCGCCGTGAGGATCGACGTGGAA3GCAAGA7GTTCCA sggggcgaaggacgcgggca 
TTGCCCTGCTGTCCATCACCCACCGGCCCTCCCTGTGGAAATACCAGAC/lGACTTGCTAC 
AGTTCGATGGGGAGGGCGGCTGGAAGTTCGAGAAGCTGGAGTCAG GTGCGCGCCTGAG 

tgacggaggagaagcagcggctggagcagcagctggcgggcattcccaagatgcagcggc 
gcctccaggagctct3cgagatcctgggcgagg3ggtg3ccczagggcatgtgccggcac 
ctagcccgcaaggcc:tggtggcctg,z,\33gtgcct:cacct3ac<\caaccgtcc:c3gc 

•~CGTGCCCCGCCCGCAAGCTCGGATCACL\T3AA33AGAZA3CAG'ZA3CCACCCATGCACG 
CA GCCGGCCGCTGCATGCCTGGCCGCT ZGTGCTA GAAAS, 3 "TTCCGGCC 
A3GG1 Acz.Nr. L05628 GESEAMX : HVMMRPX 

gcagg:g3ggttgcsgggccggcccggggt:cctgcgccgc~jccg::ggcgccg::g~c 

GGCGGGGGCGGCG ZCG 3CAGC3CTAGCGGG.\GCAGGCGGGGC ~GATCAC ~C 3GCG 33G ~G 
TGCCCGCCGCCGCCCGCGGCA3CAS>CCGGGCCCGATCACCCGCCGC2CG3TG ' 3CCGCCGC 
C3CCCGCGCCACC3GCATG3CGCTCCGGG jCTTCTGGAGCGCSGATGG jrCCGAC<-CGCT 
3r3GGACTGGAAT3T.2AC3TGGAATAC3A33AACCCGGACTT3AC3AAG733TTTC'iGAA 
ZACGGTCCTCGTGTGGGTGCCTTGrTTTTAGGTCTGGGGGTCTTTGCGGTTCTA^TTCCT 
CTA TCTCTCCCGACA TGACCGAGGCTAGA TTCAGAT3A Z\CCTCTCAAGA,-~A J \CG.\AAAC 
TGGCTT3GGATTTTTGCTGTGGATCGTCTJGTGGGG,lGACCTGTT:7AGTCTrTGTGGGA 
AAGAAGTCGGGGCATATTCCTGGCCGCA3T 3rTTCTGG7C.\GCCC?LACTCTCTTGGGCj\T 
'GACCACGCTGCTTGCTACCTTTTTA.\TTCAGGTGGAGAGGAGGAAGGGA;TTCAGTCTTC 
AGGi3ATCATGCTCACTTTCTGGGTGG?A3CCCTAGT3~GTGGGCTAGCCATCC7GAGArC 
CAJiAATTATGACAGCCTTAAAAGAGGATGCCCAGGTGGACCTGTTTCGTGACATCACTTT 
CTACGTGTACTTTTCCCTCTTACTCATrCAGCTCGTCTTGTCGTGTZTCTCAGATCGCTC 
ACCCCTGTTCTCGGAAACCATCiZACGACCCTAATCCGTGCCCAGAGTCCAGCGCTTCCTT 
CCTGTCGAGGATCACCTTOTGGTGGATZACA3GGTTGAT7GTCCGGGGCTACCGCCAGCC 
CCTGGAGGGCAGTOACCTCTGGTCCTTAAACAAGGAGGAiZACGTCGGAACAAGTCGTGCC 
TGTTTTGGTAAAGAACTGGAAGAAGGAATGCGCCAAGACTAGGAAG-ZAGCCGGTGAAGGT 
TGTGTACTCCTCCAAGGATCCTGCGCAGGCGAAAGAGAGTTCCAAGGTG-GATGCGAArGA 
G'3AGGTGGAG3CTTTGATCGTCAA3TC:CC.\ l CAGAAGGAGTGGAACCCCTCTCTGTTTAj\ 
GGTGTTA TACAAGACCTTTGGGCCCTA :T7CCTCATGAGCTTCT7CTTCAAGGCCATCCJ* 
CGACCTGATGATGTTT-rCCGGGCCGCA^TGTTAAAGTTGCTCATCAAGTTlZJTGAATGA 
GACGAAGGCCCCAGACTGGCAGl1GCTACTTCTACACCG73CTGC~3~TT3 tcactccctg 
CCTGCAGACCCTCGTGCTGGACCAGTACTTCCACStTCTG:TTCGT-GAGTGGCATGA3GAT 
CAAGACCGCTGTCATTGGGGCTGTC7ATCGGAAGGCCCTGGTGJlTCACCAATTCACCCAG 



WO 00/18912 



24/42 - 



PCT/KI'WOfiWI 



aaaatcctccacggtcggggagattgtgaacgtcatgtctgtggaggctcagaggttcat 
ggacttggccacgtacattaacatgatotggtcagggcccctgcaagtcsirgcttgctct 
ctacctcctgtgg:tgaatctggggcctt~cgtg:tgsctggagiggcggtzat.3gt:ct 
catggtgcccgtcaa tgctgtga tggcga tgaaizaccaagacgta tca 3gt3gcccaga t 
gaagaggaaagacaatcggatcaagctgatgaaggaaattctcaatgg3atgaaagtgct 
aaagctttatgcc7gggagctggcattgaaggacaaggt3c73gccatca3gcaggag3a 
gctgaaggtgctgaagaagtctgcctagctgtcaggcgtgggzaccttcacctgggtctg 
cacgccctttctggtggccttgtgcacatttgccg7ctaggt3acgattgacga-3aacaa 
■catcctggatgcccagacaggcttggtgtgtttgggg7tg7tcaazatcgtgcggtttcg 

CCTGAACATTCTCCCCATGGTCATCAGCAGCATGGTGCAGJ:'1AGTGTCTCCCTC/MC.1 
CCTGAGGATCT77C7G7CGGATGAG3AGG733AS,CG7GA'CAGCATC3A3CGACGGZC7G7 
CAAAGACGGCGGGGGCACGJiACAGGA TGACCGTGAG 2AA 7G ?CAiZ\ TTC*\CGTGGGCCAG 
GAGCGACCC7GCCAGAGTGAA7GGCAT3A~01TC7CGATCC:C3A,i3GTGCTT7GGTGGC 
CG73G7G3GCGAG37GGGCTGCGGAAA37C37CG:TGG7GT:A3CCGTC7T33CTGj\GA7 

ggagaaagtggaggggcacgtggctatgaagggctccjtggcctatgtgggazagcaggg 
gtggatt zagaa v 3a77ctg7gcgagaaaa gatggt ttttgga tgtga 3g7gga ggaa 3g 
atattacaggtccgtgata.zaggcctgtgccctcctc;cagagctg-gaaatc 
tggggatcggacagagattggcgag.\agggcgtgaac:tgtc 
cgtgagcctggcccgggccgtgtagtcgaacgctgacatttaggtcttcgat'satc 
gtcagcagtgzatgccga tgtgggaaaaca.z-\ v:tttgaaaa TGT 3A 3 

3ATGCTGAAGAAGAAGAGGCGGATGF73GTCS.CGCACA3 Z\TG 
GGACGTaXTCA TCGTCATGAG TGGCGGGAAGA TCTCTGAGA TG 3GGTCCTA 3CAG3AGCT 
3CTGGCTCGAGACG3G3CGT7G3G7GAG77CGF33GTAGG7A73CZAGGs\GAGi\GZAG 3A 
GiZAGGATGCAGAGGAGAA:G33GTCACGGGCGT-2AGCGGTC-GAGG3AA>GGAAGCAAAGCA 
AATGGAGAATGGCATGCTGGT3ACG'3ACAGTG'2AGG3A.\G^\CTGGA3A3A^G:TGSiG 
■ZAGCTGC7CG7CGTAT.\G7GGGGAGATCAGCAGG.Z\CZ\.Z-iA^GZ\C3GGA3AAGTGGA 
GAAAGCTGAGGCCAAGAAGGAGGAGAGGTGGAAGCTGATGGAGGCTGACAAGGCGZAGAC 
AGGGCAGGTCAAJCTTTCCGTGTACTGG'3.\CTACATGAAGGCCATCGGACTCTTCAT>;TC 
CTTCCTCAGGATCTTCCTTTTCATGTGTAACCATGTGTCCGCGCTGGGTTGGAACTATTG 
GCTCAGCCTCTGGACTGATGi\GCCCATCG7CAAGGG3AC7'GAGGA3CA.Z\CG/>AAGTCCG 
GCTGAGCGTCTATGGAGCCCTGGGCATTTCACAAGGGATGGCCJT3TTTGGCTACTCCAT 
GGCCGTGTCGATCGGGGGGATCTTGGCTTCCCGCTGT3TGC\CGTGGACC7GCTG3ACAG 
CATCCTGGGGTCACCCATGAGCTTCTTTGAGCGGACCCCCAGTCGGAAGCTGGT^tJiCCG 
CTTCTCCAAGGAGCTGGACACAGTGGACTGCATGATC;CGGAGGTCATCAAGATGTTCAT 
^GGCTGCCTGTTCAAGGTCATTGGTGGCTGCATCGTTATGCTGCTGGC'GACGCCCATCGG 
CGCCATCATCATCCCGGCCGTTSGCCZ\ZATGTACTTCTTCGTCCAGAGGT7CTACJTGGG 
TTCCTCCGGGCAGCTGAAGCGCCTCGAGTCGCTCAGCJGGTCCCCGGTCTATTCZCATTT 
GAACGAGAGCTTGCTGGGGGT'ZAGCGTCATTCGAGCCTTCGAGGAGCAGGAGCG'GTTCAT 
GGACCAGAGTGACCTGAAGGTGGACGAGAACCAGAAGGCCTATTACCCCA3CATCGTGGC 
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CAACAGGTGGCTGGCCGTGCGGCTGGAGTGTG7GGGCAAC7GCATCSTTCTGTT7GCTGC 
CCTGTTTGCGGTGATCTCCAGGCACAGCCTC/.GTGCZGGCTTGGiGGGCCTCTCAGTGTC 
TTACTCATTGCAGGTCACCAGGTACTTGAACTGGCTGGTTCGGATGTCA TCTGAAATGGA 
AACCAACATGGTGGCCGTGGAGAGGGTCAAGGAGTAZVCA'GAGAGTGAGAAG'GAGGCGCC 
GTGGCAAATCCAGGAGACAGGTCCGCCCAGCAGCTG CCGCZAGGTGGGC C'GAiGTG GAA 7T 
CGGGAACTACTGCCTCCGCTACCGAGAGGAGGTGGACTTCG77CTZAGGZAGA7CMTG7 
CACGATCAA7GGGGGAGAAAAGGr-GGGGATCGTGGGGGGGACGGGAGGTGGGAAGTCGTC 
CCTGACCCTGGGCTTATTTCGGA TCAACGAGTCTGCCGAAGGAGAGA TCA 1\CA TC GA TGG 
CATCAACATCGCCAAGATCGGCCTGCACGACCTCCGCTTGAAGATCACCATCATCCCCCJi 
GGACCCTGTTTTGTTTTCG<3G7TCCCTCCGAA7GAACC7GGACCCATTCA3<CCAG7AC7C 
GGATGAAGAAGTCTGGACG7CCCTGGAGC7GGCCCACCTGAAGGAC7TGGTGTCAGCC:t 

tcctgacaagctagagcatgaatgtgzagaaggcggggagaacctgagtgtcgcgcaggg 
■:cagc77gtgtgcc7agcccgggccctg'c7gaggaagacga,\gatcgt7g7gttggat 1a 
ggccacggca3ccgtggacctggaaa:g'2acgagctcatc'zng7c:ag.zat;cggacaz j \ 
g t tcgagga c tgca ccgtcc7.ca cca tcgccc\c:gggtcaa .caczx to", tgga ct.mi: 
aagggtgatcgtcttggacaaa 33agaaatc c*>ggacta :cgcgcccza7cggac ctcct 
gcagcagagagg7c7t7tctac*\gc\tggccaaagacgccggc7tggtg7gagccccaga 
gctggcatatctggtcagaactgcagggcctatatgccagcgcccagggag.gagtcagta 
cccctggtaaacaaagcctcccacactgaaaczasjlacataaaaaccaaacccagacaac 
camacatattcaaagcagcagccaccgccatccggtg:gctgc:7ggaact:7gctgtga 

AGACCCAGGJtGAGACAGAGATG JGAACCj'xCG 



GENBANK:AF0 7Q538 
GCTTCCTGTGGATCCGGGTGCXJ.CAG-.-TZACGTCTCGGGGGGVGiAG^T'CTCArCZ-TCT 
CCCACCTGCACGAGC7C7GA07GCGC7GGCACC7GGGGCGCCGC.^C^GG2GAGC7GGTGG 
GGATCGCGGATCGGGGCACATCCAGTGT'Cj\Cj\GGGCTGGT CAGC7ACCTGGTGTTCAA TG 
TiZATCCOGACGGTGGCCGACAT l ZATC.\Tl-GGCA T TCATCTACTTCy\GCATGTTGTT<C.\AGG 
CCTGGTTTGGCCTCATTGTGTTCCTGTGCATGAGTC7TTACCTCACCCT3ACCATTGTGG 



CACGAGCAGTGilACTCTCTGCTAAACTTCGAGACGJTGAAGTATTACAACGCCGAGAGTT 
ACGAAGTGGAAGG£TATCGAGAGGCCATCATCAAATATC\GGGTTTGGAGTGGSiAGTCGA 
GCGCTTCACTGGTTTTACTAAA TCAGACCCAGAACCTGGTGA TTGGGCTCGGGCTCCTCG 
CCGGCTCCCTGCTTTGCGCATACTTTGTiZACTGAGCAGAAGCTACAGGTTGGGGACTATG 
TGCTCTTTGGCACCTACATTATCiZAGCTGTACATGCCCCT'ZAATTGGTTZGGCACCTACT 
ACAGGATGATCCAGACCAACTTC\TTMCATGGAGAACA7GTTTGACTTGCTGAAAGAGG 
AGACAGAAGTGAAG2ACCTTCCTGGAGCAGGGCCCCTTCGCTTTCAGAAGGGCCGTAT7G 
AGTTTGAGAACGTGCACTTCACCIATGCGGATGGGCGGGAGACrCTGCAGG,\CGTGTCTT 
TCACTGTGATGCCTGGACAGACACTTGCGCT 
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caa7tt7gcgcc7gc7gtttcgcttc7acgacatcagc7c7ggc7gca7cco:\a7aga7g 
ggcaggacatttcacaggtgacccaggcctctctccggtctcaca7tgg,\g7tg7gcccc 
aagacactgtcctct7taatgacaccatcgccgacaata7c:gttacgcccgtg7zacag 
ctgggaa tga tgagg7ggaggo7gc7gct0aggctgca ggca 7cza tga 7ggca tta tgg 
ctttccctgaagggtacaggacacagg7gggcgag-cggggactgaagctgagcggggggg 
agaagcagcgcgtcgcca ttgcccgca ccatcc tcaaggctcgg ggca 7ca ttctgctgg 
a tgaggcaacgtcagcgctgga taca tctaa tgagagggcca tccaggcttctctggcca 
aagtctgtgccaaccgcaccaccatcgtagtggcacacaggctctcaactgtggtcaatg 

CTGACCAGATCCTCGTCATCAAGGATGG 2TGCJlTCGT GGAG.\GGj GACGj\ GAC3A JjC:y: 

TGTTGTCCCGAGGTGGGGTGTATGCTGACATGTGGCAGGTG'ZAG-ZAGGGACAGGAAJAAA 

CCTCTGAAGACACTAAGCCTCAGACC7>TGGAACGGTGAC;*AAAGTTTG3GG,\CTT0CGT7 

TCASJIGACTAACCCAGAAGGGAATAAGATGTGTCTCCTT'rCCCTGGCTTATTT ZATCGT G 

GTCTTGGJGTATGGTGCTAGCTATGGTAAGGGAAAGGGAGCTTTCCGAAAAACATGTTrr 

GGGGAAA TAAAAAT3 TG GA C7G TGAAAAAAA/iAAAAAAAAAA.?lAA 

A3CB11 GENBANK.-AF091582 

GAATGATJAAAACCGAGGTTGGAAAAGGT7GTG/t/iAGCTT7TAA;TCT;-GACAJTGGAGT 
CCATTATTTCCTCTGGCTTCCTCAAAT'TGjWATTGACAGGGTGG'rTGGGTGTGGGrTGCA 
ATTACCATGTCTGACTCAGTAATTCTTCGAAGTATAAAGAAA7TTGGAGAGGAGAATGAT 
GGTTTTGAGTCAGATAAATCATATAATAATGATAAGAAATCAAGG'TTA.2A,\GAT'GAGAA3 
AAAGGTGATGGCGTTAGAGTTGG~T7CTTTCAs'iT7GTT7CGG7TT7CT7GATCAA ZTGAC 
ATTTGGCTGATGTTTGTGGGAAG7TTGTGIGC\TTTC7G-Z\TGG.WiTAG^C2AGC:AGGC 
GTGCTACTCATTTTTGGCACAATGACAGATGT7T7TATTGACTACGACGTTGAGTTACAA 
GAAC7CCAGA77CCAGGAAAAGCATG7GTGAA7A.1CACC J \77G7A7GSA £ rAA.ZAGT7C : 
CTCAACCAGAACATGACAAA7GGAACACGT7G7GGG77GCTGAr\CATCGj\GAGCGAAATG 
A7CAAATTTGCCAGTTACTATGCTGGAA77GCTGTCG.2AjrA:TTATCACAGGATArAT7 
CAAATATGCTT7TGGGTCATTGCCGCA3CTCGTCAGATA~\GAAAA7GAG.\AAATTT7AC 
T7TAGGAGAATAA7GAGAATGGAAATAGGG7GG7TTGACTGCAA7TCAG7GGGGGAGCTG 
AATACAAGATTCTCTCATGATATTAATAAAATCAA7GA7GCCATAGCTGACCAAAVGGCC 
CTTTTCATTCAGCGCATGACCTCGACCATC7G7GG777CC7GTTGGGATT7TTCAGGGG7 
TGGAAACTGACCT70GTTATTAT77C7GT.2,\GCCCTC7CA77GGGA7TXAGCAGCiZACC 
ATTGG7CTGAGTGTGTCCAAG7T7ACGGAC7ATGAGCT.ZAAGGCC7ATGCCAAAGCAGGG 
GTGGTGGC7GATGAAGTCATT7CATCAATGAGAACAGTGGC7GCVT7TGGTGGT;GAGAAA 
AGAGAGGTTGAAAGGTATGAGAAAAATCT7G7GT7CGCCCAGGG77GGGGAA7TAGAAAA 
GGAA7AGTGATGGGATTCTTTAC7GGA7TCG7GTGGTG7CTCATCT7TTTGTGT7ATGCA 
GTGGCCTTCTGG7ACGGCTCCACAC7TGTCCTGGATJAAGGAGAATATACACOAGGAACC 
C7TG7CCAGATTTTCCTCAGTG7JA7AG7AGGAGCTT7AAATCTTGGCAATGCCTCTCC7 
TGTTTGGAAGCCTTTGCAAC7GGACGTGCAGCAGCCACC\GCATTT7TGAGACAA7AGAC 
AGGAAACCCATCATTGACTGCATG7CAG/IAGA7GGTTACAAGT7GGATCGAA7CAAGGGT 
GAAATTGAATTCCATAATGTGACC7TCCATTATCCTTCCj\GACCAGAGG7GAAGATTCTA 
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aatgacctcaacatggtcattaaaccaggggaaatgacaggtctggtaggagc'sagxgga 
gctggaaaaagtacagcactgcaagtcsittcagcgattctatgacccctgtgaaggaatg 
gtgaccgtggatggcc/lTga.cattcgctctcttaa.^atz-cagtg3cttagagatcagatt 
gggatagtggagcaagagccagttorgttctctaccaccattgcagaaaatattcgctat 
sgcagagaagatgcaacaatggaagacatagtccaagctgccaaggaggczaatgcctac 
aacttcatcatggacctgccagagcaatttgacaccctt3ttggagaaggagga3gccs>3 

ATGAGTGGTGGCCAGAAACAAAGGGTAGCTA tcgccaga gccctga tccgaaa tcgcaag 
attctgcttttggacatggccacctcag:tctggacaatgagagtgaagcgatggtgcaa 
gaagtgctgagtaagattgagcatgggcacacaat^ttt^igttgctcatcgcttgtct 
acsjtcagagctgcagataccatcattggttttgaacatjgcactgcagtggaaasaggs 
acccatgaagaattactggaaaggaaaggtgtttacttcactctagtgactttgcaaagc 
cagggaaatcaagctcttaatgaagagsacataaaggatgcaactgaagatgac'.tgctt 

GC'3AG3AGCTTTAGCAGAGGGAGGTAGCAGGATA3TTTAAG33CTTCCj\T33C33AACGC 
TGGAAGTGTCAGCTTTCTTACCTGGTG ZkCGAACGTCCATTA 3CTG TTGTA 3A TCA TAAG 
TCTACCTATGAAGAAGATAGAAAGGAGAAGGA.ZATTCCTGTCZAGGAAGi-uiGTTGAACCT 
GCCCCA3TTAGGAGGATTCTGAAATTCA3T3CTGCAGAAT3G3CCTAGATGCT3GTAGGG 
TCTGTGGGTGCAGCTGTGAACGGGACA3TCACACGGTTGTA T3CCTTTTTA TTCAGCCA3 
ATTCTTGGGACTTTTTCAATTCCTGATAAAGj\GGAACAASiGGTCACA>3A7GAATG3TGT3 
TGCCTACTTTTTGTA3CAATG3GCTGTGTATCTCTTTTCACCCAA7TTCTACA3GGATAT 
GCCTTTGGTAAATCTGGGGAGCTCCTAACAAAAAGGCTACGTAAATTTJGTTTOAGGGCA 
ATGCTGGGGCAAGATATTGCCTGGTTTGATGACCTCAGAAATAGCCCTGGAGCATTGACA 
ACAAGACTTGCTACAGATGCTTCCCSiAGTTCAAGGGGCTGCCGGCTCTCAGATCGGGATG 
ATAGTCAATTCCTTCACTAACGTCACTGTGGCCATGATaiTTGCGTTCTCCTTTAGCTGG 
AAGCTGAGCCTGGTCATCTTGTGGTTCTTCGCCTTGTTGGCTTTATCAGGAJCCACAtZAG 
AGCAG.IATGTTGACAGGATTTGCGTCTCGAGATAAGCAGGCGCTGJAGATGGTGGGACAG 
ATTACAAATGAAGCCCTCAGTAACATCGGCACTGTTGCTGGAATTGGAAAG3AGAGGCGG 
TTCA TTGAAGCACTTGAGACTGAGCTGGAGAAGCCCTTCA/>GACAGCCA TTCAGAAAGCC 
AATATTTACGGATTCTGCTTTGCCTTTGCCCAGTGCATCATGTTTATTGCGAATVCTGCT 
TCCTACAGATATGGAGGTTACTTAATCTGCAATGAGGGGGTCCATTTCACCTATGTGTTC 
AGGGTGATCTCTGCAGTTGTACTGAGTGCAACAGCTCTTGGAAGAGGCTTCTCTTA.ZACC 
CCAAGTTATGCAAAAGCTAAAATATCAGCTGCAC3CTTTTTTS1AACTGCTGGACCGACAA 
CCCCCAATCAGTGTATACAATACTGCAGGTGAAAAATGGGACAACTTGCAGGGGAAGATT 
GATTTTGTTGATTGTAAATTTACATATCCTTCTCGACCTGACTCGCAAGTTCTGAATGGT 
CTCTCAGTGTCGA TTAGTCCAGGGCAGACACTGGCGTTT3TT3GGAGCAGTGGA TGTGGC 
AAAAGCACTAGCATTCAGCTGTTGGAACGTTTCTATGATCCTGATCAAGGGAAGGTGATG 
ATAGATGGTCATGACA3CAAAAAAGTAAATGTCtJ.\CTTC3TCCGCTCAAAi3ATTJGAATT 
GTTTCCCAGGAACCAGTGTTGTTTGCCTGTAGCATAATGGACAATATCAAGTATGGAGAC 
AACACCAAAGAAATTCCCATGGAAAGAGTCATAGCAGCTGCAAAACAGGCTCAGCTGCAT 
GATTTTGTCATGTCACrCCCAGAGAAATATGAAACTAACGTTGGGTCCCAGGGGTCTCAA 
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CTCTCTAGAGGGGAGAAACAACGCATTGCTATTGGTGGGGCCATTGTACGAGATCCTAAA 

ATCTTGCTACTAGATGAAGCCACTTCTGCCTTAGACACAGAAAGTGAAAAGACGGTGCAG 

GTTGCTCTAGACAAAGGCAGAGAGGGTCGGACCT3C\TTGTCATTGCCCAT:GCTTGTCG 

ACCATCCAGAACGCGGATATCATTGCTGTCATGGCAGAGGGGGTGGTGATTGAAAAGGGG 

ACCCATGAAGAACTGATGGCCCAAAAAGGAGCCTACTAGAAACTAGTGAGCACTGGATCC 

GCCA.TCAGTTGACCCAATGCAAGAATCTCAGACACACATGACGCACCAGTTACAGGGGTT 

GTTTTTAAAGAAAAAAACAATCCCAGCAGGAGGGATTGGTGGGATTGTTTTTTGTTTAAA 

GAAGAATNTWm!TATTTTAC7TTTACmrNGNTTrrcCTACATCGGAATC'Z\/^CT^TTT 

CTAATGGCCTTCCATAATAATTCTGCTTTAGATGTGTATACAGAAAATGAAj\GAAACTAG 

GGTCCATGTGAGGGAAAACCGAATGTCAAGTGGGAGCTCAGCCACCACTCAGTGCTTCTC 

TGTGCAGGAGCCAGTCCTCATTAATATGTGGGAATTAG7GAGACATCAGGGAG7AAGTGA 

CACTTTGAACTCCTCAAGGA-ZAGAGAAGTGTCTTrCATTTTT.lAACCGTCG3TGTACA£A 

•GAGGCGGGTCTGTA/iCAGGCAATCA/kCAAACGTTTGTT 1AGCTAGAC ZAAG 3TCAGATTT 

GAAAAGAACAGAAGGACTGAAGACGAGCTGTGTTTCTT.'lAGTAAATTTGT'CTTTGAAGT'j 

aaacca3cttocttcatc7c7aaggctaaggy\tagggaaagggtgggatgctctcangct 

gagggaggcanaaagggaaagtattat. , gatgag:tttcga!ittaggggtgttg j \tttatg 

ctt ta.\cttcanak tgagtgta gggtg 3 t gann ~ta 

abcg2 gek3aitk:af103796 

tttaggaacgcaccgtgcacatgcttggtgg7cttgttaagtggaaactggtgctttaga 
gtttgtttggaaggtccgggtgactcatcgtzaa.zattta.zatccttaattgttaaagcgc 
tgcctgggagcgcacgcatggtgagatcctgaggctttggttaa'gaccgagctgtattaa 
gctgaaaagataaaaactctccagatgtc7tccagtaatgtcgaagtttttatcccagtg 
tcagaaggjiaacaccaatggcttcgccgcgacagtttcgaat,gacctgaaggcatttact 
gaaggagctjtgttaagttttcataacat:tgctatcgagtaaaagtgaagagtggcttt 
:7acc7tgtcgaaaaccagt7gagaaagaaatattatcjaatatcaatgggatgatgaaa 
cctggtctc'jicgggatcgtgggacccacaggtggaggzwa tcttcgttattaga tg t: 
ttagctgcaaggaaagatggaagtggatt.'itctggagatgttgtgataaatggagcaccj 

CGA GC TGCCAATTTCAAA TG TAA TTCA G G TTA CGTGG TA CAA jA TGA TGTTG TGA TGGGC 
ACTCTGACGGTGAGAGAAAACTTAGAGTTOTCAGCAGCTCTTCGGOTTGGA,\CAACTATG 
A CGAA TGA TGAAAAAAA CGAACG GA T 7AA CA j TCA TTGAA GA GTTA GGTC TGGA TAAA 
GTGGCAGACTCCAAGGTTG'GAACTCAGTTTATCGGTGGTGTGTCTGGAGGAGAAAGAAAA 
AGGACTAGTATAGGAATGGAGCTTATCAGTGATGCTTG'GATCTTGTCCTTGGATGAGCCT 
ACAACTGGCTTAGACTCAAGGACAGCAAATGCTGTCCTTTTGCTCCTGAAAAGGATGTCT 
AAGCAGGGACGAACAATCATCTTCTGCATTCATCASCCTCG/iTATTCCATCTTCAAGTTG 
TTTGATAGCCTCACCTTATTGGCCTGAGGAAGACTTATGTTGCACGGGGGTGCTCAGGAG 
GCCTTGGGATACTTTGAATCAGCTGGTTATCACTGTGAGGCCTATS*ATAACCCTGCAGAC 
TTCTTCTTGGACATGATTAATGGAGATTCGACTGCTGTGGiZrLTTAAACAGAGAACAAGAC 
TTTAAAGCCAC^GAGATCATAGAGGCTTCCAAGCAGGL/\'TAAGC£ACTCATAGAAAAATTA 
GCGGAGATTTATGTCAACTCCTGGTTCTAGAAAGAGACAAAAGCTGAATTACATCAACTT 
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tccgggggtgagaagaagaagaagatcacagtcttcaaggagatcaggtacaccacctcc 
ttctgtcatcaactc^gatgggtttccaagcgttcattcaaaaacttgctgggtaatccc 
caggcctctatagctcagatcattgtg,\cagtcgtactgggactggttataggtgccatt 
tactttgggctaaaaaatgattctactggaatccagaacagagctggggttctcttcttc 
gtgacgaccaaccagtgtttcagcagtgtttcagccgtggaactctttgtggtagagaag 
aagctcttcatacatgaatacatcagcggatactacagagtgtcatcttatttccttgga 
aaactgttatctgatttattacccatgaggatgttacgaagtattatatttacctgtata 
gtgtacttcatgttaggattgaagccaaaggcagatgccttcttcgttatgatgtttacc 

CTTATGATGGTGGCTTATTCAGGGAGTTCCATGGCACTGGCCATAGCAGCAGGTCAGAGT 

GTGGTTTCTGTAGCAACACTTCTCATGACCATCTGTTTTGTGTTTATGATGATTTTTTCA 

GGTCTGTTGGTCAATGTCACAACCATTGCATCTTGGCTGTCATGGCTTCAGTACTTCAGC 

ATTCCACGATATGGATTTACGGGTTTGGAGCATAATGAATTTTTGGGACAAAJ.CTTCTGC 

CCAGGACTCAA TGCAACAGGAAACAA TCGTTGTAAGTA TGGAACATGTACTGGCGAAGAA 

TATTTGGTAAAGCAGGGCATCGATCTCTCACCCTGGGGCTTGTGGAAGAATCACGrGGCC 

TTGGCTTGTATGA TTGTTA TTTTCCTGACSxATTGCCTA ~ rrGAAA TTGT TA TTTCTTAAA 

AAATATTCTTAAA TTTCCGGTTAA TTMGTATGA TTTA TGCTCA =A TAA.\AAA GAAGCAC 

TTTGATTGAAGTATTGAATCAAGTZTTTTTGTTGTTTTGTGTTGGCTTGCCATCACXCTJ 

TTGCAGAGCAGCSlA TTGTTTTAAAGAGA TACATTTTTAGAAA T<2ACAACAAAGTGA*\TTA 

AACATGAAAGAACCCAAGACATCATGTATG'^CATATTAGTTAAT JTCCTOAGACAGTAA'~ 

CATGGGGAAGAAATCTGGTCTAATTTATTAJ,TCTAAAAA.\GGAG.^ATTGAA'"TGTGGAA.\ 

CTGCTGACAAGTTATTACTGTCTCTGGCATTTGTTTCCTCATGTTTAAAATGAATAGGTA 

GGTTAGTAGCCCTTCAGTCTTAATAC7TTATGATGCTATCGTTTGCCA~TAT7TSa\TATA 

TGACAAA TGTA TTAA TGGTA TA CTGGAAA TGTAAAA TT3.XAAA TA TGTTGGj'xAAAAA OA T 

TCTGTCTTA TAGGG TAAAAAAAGCGACCGGTGA TAGAAAAAAAA TCTTTT VGA TAAGCA C 

ATTAAAGTTAATAGAACTT 

ABCC5 GEtlBANK : AF1 04942 

ccgggcaggtggctcatgctcgggagcgtggttgagcggcvggcgcggttgtcgtggag: 

Ai3GGGCGCAGGAATTGTGATGTGAAACTAACAGTC7GTGAGCGGTGGAAC;VCCGCTCAG 
AGAAGATGAA.GGATATCGACATAGGAAAAGAGTATATCATGCCC J \GTCCTGGGTATAGAA 
GTGTGAGGGAGAGAACCAGCACTTCTGGGACGCACAGAGACCGrGAAGATTCCAAGTTC\ 
GGAGAACTCGACCGTTGGAATGCa\;iGATGCCTTGGAAAC.\GCAGCCCGAGGCGAGGGCC 
TGTCTCTTGATGCCTCCATGCATTCTGAGCTCAGAATCCTGGATGAGGAGiZATJCCSlAGG 

gaaagtaccatcatggcttgagtgctctgaagcgcatcgggactacttccaaacagcagc 
acccagtggacaatgctggggttttttcctgtatgactttttcjtggctttcttctctgg 
cccgtgtggcccac/tagaagggggagctctcaatggaa.zacgtgtggtctctctccaagc 

ACGAGTCTTCTGAGGTGAACTGGAGAAGACTAGAGAGACTGTGGCAAGAAGACCTGAATG 
AAGTTGGGCCAGACGCTGCTTCCCTGCGAAGGGTTGTGTGGA T rTTCTGCCGCACCAGGG 
TCATCCTGTCCATCGTGTGCCTGATGATCACGGAGGTGGCTGGGTTCAGTGGJICCIGCCT 
TCATGGTGAAACACCTCTTGGAGTATACCCAGGCAACAGAGTCTAAGCTGCAGTAGAGCT 
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TGTTGTTAGTGCTGGGCCTCCTCCTGACGGAAATCGTGCGGTCTTGGTCGC1TGCACTGA 

CTTGGGCATTGAATTACCCAACCGGTGTCCGCTTGCGGGGGGCCATGCT/iACCATGGCAT 

TTAAGAAGATCCTTAAGTTAAAGAACATTAAAGAGAAATCCCTGGGTGAGCTCATCAACA 

TTTGCTCCAACGATGGGCAGAGAATGTTTGAGGCAGCAGCCGTTGGCAGCCTGCTGGCTG 

GAGGACCCGTTGTTGCCATCTTAGGCA TGA TTTA TAA TGTAA TTA TTCTGGGACCAACAG 

GCTTCCTGGGATCAGCTGTTTTTATCCTCTTTTACCCAGCAATGATGTTTGCATCACGGC 

TCACAGCATATTTCAGGAGAAAATGCGTGGCCGCCACGGATGAACGTGTCCAGAAGATGA 

A TGAAGTTCTTACTTACA TTAAATTTATCAAAA TGTATGCCTGGGTCJtA,\GCA TTTTCTC 

AGAGTGTTCAAAAAATCCGCGAGGAGGAGCGTCGGATATTGSAAAAAGCCGGGTACTTCC 

AGGGTATCACTGTGGGTGTGGCTCCCATTGTGGTGGTGATTGCCAGCGTGGT3ACCTTCT 

CTGTTCATATGACCCTGGGCTTCGATCTGACAGCAGCACAGGGTTTCACAGTGGTGACAG 

TCTTCAATTCCATGACTTTTGCTTTGAAAGTAACACC5TTTTCAGTAAAGTCCCTCTCA3 

AAGCCTCAGTGGCTGTTGACAGATTTAAGAGTTTGTTTCTAATGGAAGAGGTTCACATGA 

TAAAGAACAAACCAGCCAGTCCTCACATCAAGATAGAGATGAAAAATGCCACCTTGGCAT 

GGGA CTCCTCCCACTCCAGTA TCCA GAAC TCGCCCAA GCTGA CCCCCAAAA TGAAAAAA G 

ACAAGAGGGCTTCCAGGGGCAAGAAAGAGAAGGTGAGSCAGCTGCAGCGCACT3AGCATC 

AGGCGGTGCTGGCAGAGCAGAAAGGGCACCTCCTCCTSG,\CACTGACGAGCGGCCCAGTG 

CCGAAGAGGAAGAAGGCAAGCACATCCACCTGGGCGA ~CTGCGCTTACAGAGGACACTGC 

ACAGCATCGATCTGGAGATCCAAGAGGGTAAliCTGGTTGGAATCTGCGGCAGTGTGGGAA 

GTGGAAAAACCTCTCTCATTTCAGCCATTTTAGGC^AGS i TGACGCT-TCTAGAGGGGAGC J \ 

TTGCAATCAGTGGAACCTTCGCTTATGTGGGCCAGCAGGCGTGGATCCTCAATGCTACTC 

TGAGAGACAACATCCTGTTTGGGAAGGAATATGATGAAGAAAGATACAACTCTGT3CrGA 

ACAGCTGCTGCCTGAGGCCTGACCTGGaZATTCTTCCCAGCAGCGACCTGACGGAGATTG 

GAGAGCGAGGAGCCAACCTGAGCGGTGGGCAGCGCGAGAGGATCACCCTTGCCCGGGCCT 

TGTATAGTGACAGGAGCATCTACATCCTGGACGACCCCCTZAGTGCCTTAGATGCGCATG 

TGGGCAACCACATCTTCAATAGTGCTATCCGGAAAGATCTCAAGTC.JA/iGACAGTTCTGT 

TTGTTACCCACCAGTTACAGTACCTGGTTGACTGTGATGAAGTi.'L\TCTTCATGAAAGAGG 

GCTGTATTACGGAAAGAGGCACCCATGAGGAACTGATGAATTTAAATGGTGACTATGCTA 

CCATTTTTAATAACCTGTTGCTGGGAGAGACACCGCCAGTTGAGATCAATTiZAAAAAAGG 

AAACCAGTGGTTCACAGAAGAAGTCACAAGACAAGGGTCCTAAAACAGGATCAGTAAAGA 

AGGAAAAAGCAGTAAAGCCAGAGGAAGGGCAGCTTGTGCAGCTGGAAGAGAAAGGGCAGG 

GTTCAGTGCCCTGGTCAGTATATGGTGTCTACATCCAGGCTGCTGJGGGCCCCTTGGCAT 

TCCTGGTTATTATGGCCCTTTTCATGCTGAATGTAGGCAGCACCGCCTTCAGCACCTGGT 

GGTTGAGTTACTGGATCAAGCAAGGAAGCGGGAACACCACTGTGACTCGAGGGAACGAGA 

CCTCGGTGAGTGACAGCATGAAGGACAATCCTCATATGCAGTACTATGCCAGCATCTACG 

CCCTCTCCATGGCAGTCATGCTGATCCTGAAAGCCATTCGAGGAGTTGTCTTTGTCAAGJ 

GCACGCTGCGAGCTTCCTCCCGGGTGCATGACGAGCTTTTCCGAAGGATCCTTCGAAGCC 

CTATGAAGTTTTTTGACACGACCGCCACAGGGAGGATTCTCAACAGGTTTTCCAAAGACA 

TGGATGAAGTTGACGTGCGGCTGCCGTTCCAGGCCGAGATGTTCATCCAGAACGTTATCO 
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TGGTGTTCTTCTGTGTGGGAltTGATCGCAGGAGTGTTCCCGTGGTTCCTTGTGGCAGTGG 
GGCCCCTTGTCATCCTCTTTTCAGT-GCTGCACATTGTGTCCAGGCTCCTGATTCGGGriGC 
TGAAGCG7CTGGACAATATCACGCA3TCAGCTTTCCTCTCCCACA7CAC3TGCStGCATAC 
AGGGCCTTGCCACCATCCACGCCTACAATAAAGG3CAGGAGTTTCTGCS,CA3ATACCAG3 
AGCTGCTGGATGACAACCAj\GCTCOTTTT7TTTTGTT7ACGTGTGGGATGCGGT3.GCTGG 

ctgtgcggctggacctcatcagcatggccctca tgaccacgacggggctga tga tcgttc 

TTATGCACGGGCAGATTCCCCCAGCCTATGCGGGTCTCJCCS.TCTCTTATGC-GTCCAGr 
7AAGGGGGCTGTTCCAGTTTACGGTCA.3AC7GGCATCT3AGS<CAGAAGCTCGATTCS<CCI 
CGGTGGAGAGGATCAATCAGTACATTAAGACTCTGTCCTTGGAAG'ZACCTGCGAGAATTA 
AGAACAAGGCTCCC7CCCC73ACTGGCCCCAGGAGGGA3AG3TGACCTTTGAGAACGCAG 
AGATGAGGTACCGAGAAAACCTCGCTCTTGTCCTAAAGAAAGTATCCZTGACGATCAAAC 
CTAAAGAGAAGA7TGGCATTGTGGGGCGGACAGGA7CAGGGAAGTGCTCGCTGGG3ATGG 
CCCTGTTCCGTCTGGTGGAGTTATCTC3AGGCTGCATCAAGATTGATGGASTGA-GAATCA 
jTGATAT7G3GC7TGCCGAC37C3GAAGCAAAC7G7C7ATCA7T:CTCAA3A3CCGG7GC 
TGTTCAGTG3CACTGTCAGATCAS\ATTTGGAGCCCTTCAACCAGTACACr2AAGACCA3.\ 
TTTGGGAIGCCCTGGAGAGGACAGAZATGAAAGAAT3TATTGCTGAGCTA0OTCTGAA/tC 
?TGAATCTGAAGTGATGGA3AATGG3G.\TA,\CTT:TCA3T33GG3AAGGGCAGCTCTTGT 
GCATA3CTAGAGCCCTGCTGOGCCAC7GTAAGAT7C7GATTTTAGATGAAGCGACAGCTG 
GGATGZACACAGAGACAGAGTTATT3ATTCAAGAGACCATGGGAGAAG^\TTTGCAGAC'T 
3TACCATGCTGACCATTGCCCATC3CCTGCACACG3TT3TAG3CTC3G,\TAGGATTATGG 
TGCTG3CCCAGGGACAGGTG3T3GAGTTTGACACGCCATCGGTCCTTCTGTC.ZAACGACA 
GTTCCCGATTCTATGCCATGTTTGGTGCTGCAGAGAACAAGGTCGCTGTCAAGGGCTGAC 
TOCTCCCTGTTGACGAAGTCTCTTTTCTTTAGAGCATTGCCATTCCGTGCCTGGGGCGGG 
CCCCTCATCGCGTCCTCCTACCGAAACCTTGCCTTTCTGGArrTTATCTTTCGCACAGCA 
GTTCGGGATTGGCT7GTGTGTT7CACTTTTAGGGA-3.\GTCATA?T7TGATTATT3TATTT 
ATTCCATATTCATGTAAACAAAATTTAGTTTTTGTrCTTAATTGCAGTGTAAAAGGTTCA 
G3GAACCGTTATTATAATTGTATCAGAGGCCTATA/±TGAAGCTTTATACGTGrAGC7ATA 
TC7A7ATATAATTCTG7AGATA3CCTA7ATTTAGAJ7GAAA.\TG1-AA.GCTJTTTATTT7A 
TATTAAAATAAGCACTGTGCTAATAACAGTGCATATTCCTTTCTATCATTTTTGTACAGT 
TTGCTGTACTAGAGATCTGGTTTTGC7ATTAGA37GTAGGAAGAGTAGGATTTCA7TCTT 
CTCTAGCTGGTGGTTTCACGGTGCGAGGTTTTCTGGGTGTCCAAAGGAAGACGTGTGGCSt 
ATAGTGGGCCCTCCGACAGGCCCCTCTGCCGCCTCCCCACAGCCGCTCCAGGGGTGGCTG 
GAGACGGGTGGGCGGCTGGAGACCATGCAGAGCGCCGT3AGTTCTCAGGGCTCC7GGCTT 
CTGTCCTGGTGTCACTTACTGTTTCTGTCAGGA3A3CAGCGGGGCGAAGCCCAGGCCCCT 
TTTCACTCCCTCCATCAAGAATGG3GATCACAGAGACATTCCTCCGAGCCGGGGAGTTTC 
TTTCC7GCCTTCTTCTTTTTGCTGTTGT77C7AAACAAGAATCAGTCTA7CCACAGAGAG 
■rCCGAGTGCCTCAGGTTCCTATGGCTCGCCACTGCACAGAGCTCTCCAGCTCCAAGACCT 
GTTGGTTCCAAGCCCTGGAGCCAACTGCTGCTTTTTGAGGTGGCACTTTT7CATTTGCCT 
ATTGGCACACCTCCACAGTTCAGTG3CAGGGCTCA3GATTTCGTGGGTCTGTTTTCCTTT 
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CTCACCGCAG7CGTCGCACAGTCTG7CTCTCTCTCTCCCC7CAAAGTGTGCAi\:TT7AAG 
GAGCTGTTGC7AATCAGTG7CTCACACTGGCG7AGAAGTTTTTGTACTGTAAAGAGACC7 
ACCIG/\GGTTGCTGG7TGC7G7G7GG7T7GGTGTGT7CCCGCAAAGCCGGrTTGTGC7G7 
GGGGCTGGTAGCTCAGGTGGGCGTGGTCACTGC7GTCATCAGTTGAA7GGTCAGCGTTGC 
ATGTCGTGACCAACTAGACATTCTGTCGCCTTAGiZATGTTTGCTGAACACCTTGTGGAAG 
CAAAAATGTGAAAATGTGAA TAAAA 77 A 77TTGGA 77TTG TAAAAAAAAAAAAAASlAAAA 
AAAAAAAAAAAAAAAAAA 

ABCAS A^a.Nr.: AF00014B GESBANK : HSAFO 001-18 

GGCAGAGGCGC7CT7AACGGCGTTTA7G7CGTT7GG7G7G7GAGGGGCC7CAGC7CTGAC 
CAATC7GGTCTTCGTGTGGTCATTAGCA7GGGC7TCGTGAGACAGATACAGCTTTTGCTC 
TGGAAGAACTGGAGGGTGGGGAAAAGGCAAAAGATTGGCT7TGTGGTGGs\ACTCG7GTGG 
CGTT7ATGTTTA 7T7CTGGTCTTGA TCTGGTTAAGGAA TGCCAACCCGGTGTACAGCCA7 
CA7GAATGGCAT7TCCCCAACAAGGGGA7GCCC7C:\GCAGGAA7GCTG 1CGTGGGTCCAG 
GGGA7GTTC7GGAA7GTGAACAA7CC:7G77TTCAAAGCCCCACCCCAGGAGJiATCTCC7 
GGAA77G7G7CAAACTATA/^CAACTCCATC7TGG'^AGGG7ATATCGAGA7TTTCAAGAA 
CTCC7CA7GAATGCACCAGAGAGGGAGCAGGTTGGCCG7ATTTGGACA:SAG-:TAGACATC 
7TG"CGCSu\77CATGGAGACCC7CCGGAC7-ZACCGGGAGAGAATTGCAGGAAGA1GAATA 
£GAA7AAGGGA7ATC7TGAAAGA7GAAGAAACAGTGACAC7A7TTCTG.\7?AAAAACATC 
GGCC7GTGrGAC7CA.GTGGTC7ACGTTGTGATCAAC7G7GAAGICCGTGCAGAG-ZAGTTC 
GC7CA7GGAGTCCCGGACCTGGCGC7GAAG'3ACATCGGCTGiZAGCGAGGCCGTC-TGGAG 
CGGTTCJLTCATCTTCAGCCAGAGACGCGGGGCAAAGACGGTGCGCTA7GCCCTGTGCTGC 
GTGTGGCAGGGCACCCTACAGTGGA7AGAAGACAC7C7G7A7GCCAACGTGGAGT7C7TC 
AAGC7CTTCCGTGTGC77CCCACAC7CC7AGACAGCC3T7C70AAGGTATCAA7CTGAGA 
7C77GGGGAGGAATA77ATCTGA7A7G7GAGCAAGAA77GAAGAG777A7CCATCGGCCG 
AGTATGCAGGAC7TGCTGTGGGTGj\CCAGG~CCCTCA7GCAGAATGGT3GTCCAGAGACC 
7TTA'CAAAGC7GATGGGCATCCTGTG7GACGTCJ7G7GTGGC7ACGCGGAGGi2AGGTGGC 
TCTCGGGTGG7GTCCTTGAACTGGTATGAAGACtATA^\C7A7AAGGCCT77:7G^GGATT 
GACTGCACAAGGAAGGATCCTATCTATTGT7ATGACAGAA3AACAACATCCr: l TTGTAAT 
GGATTGATGCAGAGCC7G'3AGTCAAATGC77TAACCAAAA7GGCT7GGAGGGCGG£AAAG 
CCTTTGCTGATGGGAAAAATC£7GTAGACTCCTGAT7CACC7GCAGCA~GAAGGATACTG 
AAGAA7GCCAACTCAACTTTTGAAGAACTGGAACa:G7TAGGAAG77GGTCAAAGCCTGG 
GAAGAAGTAGGGCCCCA3ATC7GG7ACTXCTTTGACAACAGCACACAGA7GAACATGATC 
AGAGA7ACCCTGGGGAACGGAACAG7AAAAGAG7777TGAA7AGGCAGC77GG7GAAGAA 
GGTA7TAC7GCTGAAGCCATCCTAAAC7TCCTC7ACAAGGG:CGTCGGGAAAGCCAGGC7 
GACGACATGGGCAACTTCGACTGGAGG3AGATAT7TAACATCACTGATCGCACCCTCCGC 
CTGGTCAATCAATACCTGGAGTGCTTGGTCC7GGATAAGTTTGAAA3CTACAATGATGAS> 
ACTCAGCTCACCCAACGTGCCC7C7GTCTACTGGAGGAAAA'ZA7GTTGTGGGCCGGAGTG 
GTATTCCCTGACATGTATCCCTGGACCAGCTCTCTAGCACCCCACGTGA/iGTA7AAGA7C 
CGAATGGACATAGACGTGGTGGAGAAAStCCAATAAGATTAAAGACAGGTATTGGCATTCT 
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GGTCCCAGAGCTGATCCCGTGGAAGATTTCCGGTACATCTGGGGCGGGTTTGCCTATCTG 
CAGGACATGGTTGAACAGGGGATCACAAGGAGCCAGGTGCAGGCGGAGGCTCCAGTTGGJt 
ATCTACCTCGAGCAGATGGCCTACCCCTGCTTCGTGGACGATTCTTTCATGATCATCCTG 
AACCGCTGTTTCCCTATCTTCATGSTGCTGGCATGGATCTAGTCTGTGTCCATGACTGTG 
AAGAGCATCGTCTTGGAGAAGGAGTTGCGACTGAAGGA3ACCTTGAAAAATCJ.GGGTGTC 
TCCAATGCAGTCATTTGGTGTACCTGGTTCCTGGACAGCTTCTCCATCATGTCGATGAG-: 
A TCT TC CTCCTGA CGA TA TTCA TCA TGCA 7G TAAGAA T GCTA OA TTA CA GCGA CCCA TIC 
ATCCTCTTCCTGTTCTTGTTGGCTTTCTCCACTGCCACZAT'ZATGGTGTGCTTTCTGCTC 
AGCACCTTCTTCTCCAAGGCCAGTCTGGCAGCAGCCTG TAG TGGTGTCA TCTA TTTCACC 
CTCTACCTGGCACACATCCTGTGCTTCGCCTGGCAGGACCGCATGACCGCTGAGCTGAAG 

aaggctgtgagcttactgtctccggtg3catttggatttggc;\ctg.\3tacttg3ttcgc 
tttgaagagcaaggcctggggctgcagtggagcaaca tcgggjia ca gt~ gcacg3aaggg 
gacgaattcagcttcctgctgtcgatgcagatgatgctcgttgatgctggtgtgtatggg 
ttactcgcttggtaccttgatcaggtgtttc-gaggagactat3gaaccgcacttcgttg3 
tactttcttctacaagagtcgtattggcttggcggtgaagggtgttzf^czagaga,\gaa 
agagccctggaaaagaccgagcccctaacag.\g3aaac 7gag 3a tcga 3a3c\cgcagaa 
g3aatacacgactccttc7ttgaa~gtgagca.tgzagggtg3gttcct333gtatgcgtg 
aagaatctggtaaagatttttgagccctccjgccggccagctgtggaccgtctgaacatc 
accttctacgagaaccagatcaccgcattcctgggcca3aatg3agctgggaaaaccacc 
accttgtccatcctgacgggtctgttgccaccaacgtctgggactgtgctggttggggga 
agggacattgaaaccagcct3gatgca3tccg3ca3accgttggcatgt3tcc1cagcac 
aacatcctgttccaccacctcacggtggctga3cagatgctgttgtatggcgagctgaaa 
ggaaagtcccaggaggaggcccaggtggagatggaagccatgttggaggacacaggcctg 
'gaccjicaagcggaatgaagaggctzaggacctatcaggtgs-gatgcajagaaaggtgtcg 
gttggcattgccttrgtgggagatgcgaaggtggtgjittctggacgaacccacctctgg-j 
gtggacccttactcgagacgctcaa tgtggg.\ tctgctcct1aag ta tcgctcaggcaga 
aocatcatcatgtccactcaccacatggacgaggccgacctccttggggaccgz\ttgcg 
atcattgcccagggaaggctctactgctcaggcagcccactcttc:tgaa,^-iagtggttt 
ggcacaggcttgtacttaaccttggtgcgcaa ga tgaaaaaca toza 3a 3ccaaa ggaaa 
ggcagtgaggggacgtgcagctgctcgtctaagggtttctcc^c'zaggtgtgcagcgca: 
gtcgatgacctaactccagaacaagtcctggatggggatgtaaatgagctgatggatgta 
gttctccaccjltgttccagaggcaaagctggtggagtg^\ttggtcaagaacttatgttc 
cttcttccaaataagaacttcaagcacagagcatatgczagccttttcagagagctgga3 
gagacgctggctgagcttggtctcagcagttttggaatttctgacsictcccctggaagag 
atttttctgaaggtgacggaggattctgattcaggacctctgtttgcgggtggggctcag 
gagaaaagagaaaacgtcaacccccgacacccctgctt3 3gtccc,\gallagaaggctgga 
llagacaccccaggactccajitgtctggtcgcgaggggcgccggctgctcacccagagggc 
cagcctcccccagagccagagtgcccaggcccgcagctcaacacggggacacagctggtj 
ctccagcatgtgcaggcgctgctggtcaagagattccaacacaccatccgcagccacaag 
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gacttcctggcgcagatcgtgctcccggctacctttgtgtttttggctctgatgctttct 
attgttatccctccttttggcgaatagcccgctttgacccttcacccctggatatatggg 
cagcagtacaccttcttcagcatggatgaaccaggcagtgagcagttcacggtacttgca 
gacgtcctcotgaataagccaggctttjgcaaccgctgcctgaaggaagggtggcttccg 
3agtacccctgtggcaactcaacaccgtggaagactccttct3tgtccccaaa:zfitcacc 
^.gctgttccagaagcagaaatggacacaggtcaaccctt-gaccatcctgcaggtggagg 
accagggagaagctcaccatgctgcgagagtgccccgagggtgcc3ggggcctcccgccc 
^cccagagaacacagcgcagcacggaaattgtacaagacctgacggacaggaacatctcc 
■gacttcttggtaaaaacgtatcctgctcttataagaagcaggttaaasagcaaattctgg 
gtcaatgaacagaggtatggaggaatttccattggaggaaagctcccagtcgtccccatc 
acgggggaagcacttgttgggtttttaagcgaccttgggcgga t>za tgaa tgtgagcg3g 
■ 7gccctatcactagaga ggcctctaaagaaa tacctgat 7tccttaaaca tctagsiaact 
gaagacaacattaaggtgtggtttaataacaaaggctggcatgccctggtcagcrttotj 
aatgtggcccacaacgccatcttacgg3ccagcctgcctaa3ga.zaggagccccgag3a3 
tatggaatcaccgtcattagcgaaccc:tgaacctgaccaaggaggagctctcaga3att 
acagtgctgaccacttcagtggatggtgtggttgc'z/itgtgvgtgattttctcc'itgtgc 
ttcgtcccagccaggtttgtcctttatttgatccaggagcgggtgajicaaatccaagcac 

CTCCAGTTTATCAGTGGAGTGAGCCCCACCACCTAGTGGGTGACCAACTTCCTCT-Gi7Gj\C 
atcgtgaattattccgtgagtgctgggctggtggtggg<zatcttcatcgggtttcagaag 
aaagcctacacttctccagaaaaccttcctgcccttgtgG'Cactgctcctgctgtatgga 
tgggcggtcattcccatgatgtacccaggatccttcgtgtttgatgtccc^zagcaoag" 
tatgtggctttatcttgtgctaatctgtt'zatcggcatcaacagcagtgctattaccttc 
atcttggaattatttgagaataaccggacgctgctcaggttcaacgccgtgctgaggaag 
ctgctcattgtcttcccccacttctgcct3ggccggggc~tcattgaccttgcactgagc 
'zaggctgtgacagatgtctatgcccggrrtggtgaggagzactctgcxaatccgttccac 
tgggacctgattgggaagaacctgtttggcatggtgg7ggaaggggtggtgtacttcctc 
ctgaccctgctggtccagcgccacttcttcctctcccaatggatrgccgagcccactaag 
gagcccattgttga tgaaga tca tga tg tggctgaagaaaga gaaagaa tta t7aztggt 
ggaaataaaactgacatcttaaggctacatgaactaacgaagatttatccgggcacctcc 
agcccagcagtggacaggctgtgtgtcg.3agttcgccct3gaga3tgct7tggcctcct3 
ggagtgaatggtgcc3gcaaaacaaccacattcaagat3ctcactggggacaac\ ivjtj 
acctcaggggatgccaccgtaggaggcaagag"attttaaccaatatttctgaj\gtcgat 
•zaaaatatgggctactgtcgtcagtttgatgcaatcgatgagctgctcacaggacgagaa 
catctttacctttatgcccggcttcgaggtgtaccagcagaagasiatcgaaaaggttgca 
aactggagtattaagagcctgggcct2a :tgtctacgcg3actggct3gctggcacgta ~ 

AGTGGGGGCAACAAGCGGAAACTCTC^ACAGCCATC3Cj\CT£S.TTGGCTGCCCACCGCT3 
GTGCTGCTGGATGAGCCCACCACAGGGATGGAGCCGCA33Cj\GGCCGZAT3CTGTGGAAC 
GTCA TCGTGAGCA TCA TCAGAGAAGGGAGGGCTGTGG TCCTCj\CA TCCCA CAGCA TGGAA 
GAA TGTGAGGCACTGTGTACCCGGCTGGCCA TCATGGTAAAGGGCGCCTTTCGA TGTA TG 
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ggcaccattcagcatctcaagtccjiaatttggagatggctatatcgtcacaatgaagatc 
aaatccccgaaggacgacctgcttcctgacctgaaccgtgtggagcagttcttccasggg 
aacttcccaggcagtgtgcagagggagaggcactacaacatgctccagttccaggtctcc 
tcctcctccctggcgaggatcttccagctcctcctctcccacaaggacagcctgctcatc 
3a3gagtac7cagtcacacagac3acactg3ac3ag3tgtttgtaaattttgctaaacag 
cagactgaaagtcatgacctccctct3caccctcgagct3ct3gaggcagtcga.zaagcc 
caggactgatctttcacaccgttcgttcctggagccagaaaggaactctg3gcagctgga 
ggcgcaggagcctgtgccca ta tggtca tccaaa tggagt3gccagcgtaaa tga gccca 
ctgcagcagaaaacaaacacac3aggagcatgcagcgaattcagaaaga3gtctttcaga 
a3gaaaccgaaactgact7gctcacctggaacsicctga tggtgaaa 3caaaca.1a tacaa 
aatccttctccagaccccagaactagaaaggccgggccatcccactagcaggtttgg^ct 
czatatt3ctctcatttcaagcaga7ctgc7t7t3tgz,\t37tt3t3t3tgtgt37g:3t 
7 3 tg tg tga t tttca tggaaaaa taaaa 73 zaaa rjca c tca tcac^aaaaaaaaaaaaa 

AAA 

ABCG1 Acc.Nr. : U34919 GSNBANK: HSU34919 

GAATTOCGGGATGTGGAACGGTGGCAGGAGGC7GCTA ZAA 3C3CZA TGj\GCV,G3CTG7T 
OC3AC"GACAGAGC7TT3CCA33ATGACA3AGAGT3C3CT373CCrCT.:T33GG7G73.;T 
AGCCTACGAGGGGGAATCGVAAGGCGAAT^TCAGTGAAAGAAGA'ZAAGrGTCCTTAAACA 
TGGACTATCTGGGCT7TCTAGTGCTGAAATTC7TCC;Z\CTCCGACTGCCZA:Tt:cCATT 
ATATAAAAAACACAGTTGTTTCATGTTTTTGTTTCri'TACTCTTTTTCTTrGT'rTTTJTT 
AAGAA TGCATTCATTTATTCAAAA TTGTTTATTGTAGAA TAA TCAGGCATTGCGTJGA TG 
AGG TGGTGTCCA GCAA CA TGGAGGCCA CTGA GAC3GA CCTGC TGAA TGGA CA TCTGAAAA 
AAGTAGATAATAACCTCACGGAAGCCCACCGCTTCTCCTCCTTGCCTCGG,\GGG£AGCTG 
TGAACATTGAATTCAGGGACCTTTCCTATTCGGTTCCTGAAGGACCCTGGTGGAGGAAGA 
AAGGATACAAGACCCTCGTGAAAGGAATT7CC3G3AAGT7C;^ATAGTG373AGTTGGTG3 
CCATTATGGGTCCTTCCGGGGCCGGGAAGrCCACGCTGjWG/JiCATCCTGGiyTGGATA^ 
GGGAGACGGG'ZATGAAGGGGGCCGTCCTCATCAi\CGGCCTGCCCCGGGACGTSCG:':TGCT 
TCCGGAAGGTGTCCTGCTACATi.ZkTGC^GG,\TG.\CATGCTGCTGCCGC\TCTCACTGT3C 
AGGAGGCCATGATGGTGTCGGCACATC , "GAAGCTTCAGGAGAAGGATGAAGGCAG.\AG3G 
AAATGGTCAAGGAGATAGTGACAGCGCTGGGCTTGCTGTCTTGCGCCAAGACGCGGACCJ 
GGAGCCTGTCAGGTGGTCAGCGCAAGCG03TGGCCATCGCGCTGGA3CT3GTGAACAACC 
CTCCAGTCATGTTC7TCGATGAGCC'GACCAGCGGGCTGGACAGCGCCTCCTGCTTCC\GG 
TGGTCTCGCTGATGAAAGGGCTCGCTCAAJGGGGTCGCTCCATCATTTGCACCATCCACC 
AGGCCAGCGCCAAACTCTTCGAGCTGTTCGACCAGCTTTACGTCCTGAGTCAAGGjXCAAT 
GTGTGTACCG3GGAAAAGTCTGCAATCTTGTGCCATATTTGAGGGATTTGGGTCTGAACT 
GCCCAACCTACCACAAGCCAGCAGATTTTGTCAT3GAGGTTG3ATCCGGC'JAGTAi:GGT3 
ATCAGAACAGTCGGCTGGTGAGA3C3G7TC3GGAG3GCATGT3T3ACTCAGACCA'ZAA3A 
GAGACCTCGGJGGTGATGCCGAGSTGAACC:TTT7CTTTGGCACCGGCCZTCTGSlAGA3G 
TAAAGCAGACAAAACGATTAAAGGGGTTGAGAAAGGACTCCTCGTCCATGJAAGGCTGCC 
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acagcttctctgccagctgcctcacgcagttctgcatcctcttcaagaggaccttcctca 
gca tca tgaggga c tcggtgctgacacacctgcgca tcacctcgcaca ttggga tcggcc 
tcctcattggcct3ctgtac7tggggatcgggaacgaagccaagaaggtcttgagcaact 
ccggcttcctcttcttctccatgctgttcctcatgttcgcggccctcatgcctactgttc 
tgacatttcccctggagatgggagtctttcttcgggaacacctgaactactggtacagcc 
tgaaggcctactacctggccaagaccatggcagacstgccctttcagatcatgvtgccag 
tggcctactgcagca tcgtgtactgga tgacgtcgcagccg tccgacgcggtggcct ttg 
tgctgtttgccgcgctgggcaccatgacctgggtggtggcacagtccctggggctgctga 
tcggagccgcctccacgtccctgcaggtggggactttcgt3ggcccagtgacagccatc£ 
cggtgctcctgttctcggggttcttcgtcagcttggacaccatccccacgtacctacagt 
ggatgtcctacatctcctatgtcaggtatgggttcgaaggggtcatcctctccatctatg 
gcttagacgsggaags.tctgcactgtgagatcgacgagacjtgccacttccagaagtcgg 
aggccatcgtgcgggagctggacgtggaaaatgccaagctgtacctggactt'zatcgtac 
tcgggattttcttcatctccctccgcgtcattgcctattttgtgctc/iggtacaaaatgc 
gggcagagaggtaaaacacctgaa tggcag2aaacaggaagattagaga ztgtgg :cga 1 
ggcacgtctagaatcgaggagggaaggctgrgcggga:gg\;g,\gacagagactcttcig 
atccaacccctagaaccgcgttgggtttgtgggtgtctggtgctcagccactctgcccag 
ctgggttggatcttctctccattcccctttctagctztaactaggaagatgtagjzagar 
tggtggtttttttttttttttaacatacagaatti-taaatacgacaactggggcagaarr 

TAAAGCTGtZAACACAGCTGGTGATGAGAGGC7'TCCTCAGT£:GAGTGGCT.-CTTAG ~aczz 
GGC\CCGTGGGTCC7GGA TGGGGAA.TTGCAA GCAGCCTCT'ZAGC TGA TGG GTGCGCAGTC 
AGATGTCTGGTGGCAilAGAGIGCGAGCATGGAGCGATTCCATTTT 
ABCA3 Acc.Nr: U79735 GEXBANK : HSU78735 

CCGCCCCGGCGCCCAGGCTCGJT3CTGGAGAGTCATGCCTGTGAGCCCTGGGCACCTCCV 
GATGTCCTGCGAGGTCACGGTGTTCCCAAACCTCAGGGTTGCCOTGCCCCACTC^GAGG 
CTCTCAGGCCCCAGCCCGGAGCCCTCTGTGCGGAGCCGCCTCCTCCTGGCCAGTTCCCiZA 
GTAGTCCTGAAGGGAGACCTGCTGTJTGGAGCCTCTTCTGGGACCCAGCCATGAGTGTGG 
AGCTGAGCAACTGAACCTGAAACTCTTCCACTGTGAGrCAJtGGAGGCTTTTCCGGACATG 
AAGGACGCTGAGCGGGAAGGACTCCTCTCTGCCTGCAGTTGTAGCGAGTGGACCAGC\CC 
AGGGGCTCTCTAGAGTGCCCCTCCTCCATCGCCTTCCCTGCCTCTGCAGGACAGAGCAGG 
CACGTC?GCACACCTCGCCCTCTTTACACTCAGTTTTC\GAG£ACGTTTCTCCTATTTCC 
TGCG,lGTTGCAGCGCCTACTTG/iACTTACTCAGACCACCTAGTTCTCTAG*ZAGG,\CTGGG 
GGTCCCTTTCAGCAAGACGATGGCTGTGCTCAGGiZAGCTGGGGCTCCTCGTCTGGAAGAA 
CTACACCCTGCAGAAGCGGAAGGTCCTGGTGACGGTCGTGGAACTCTTCCTGCCATTGCT 
GTTTCCTJGGATCCTCATCTGGGTCCGCTTGAAGATTCAGTCGGAAAATGTGCCCAACGC 
CACCATCTACCCGGGCCAGTCCATCCAGGAGCTGCCTCTGTTCTTCACCTTCCCTCCGCC 
AGGAGACACCTGGGAGCTTGCCTACStTCCCTTCTCACAGTGACGCTGCCAAGACGGTCAC 
TGAGACAGTGCGCAGGGCACTTGTG/iTCAACATGCGAGTGCGGGGCTTTCGCTCCGAGAA 
GGACTTTGAGGACTACATTAGGTACGACAACTGCTCGTCCAGGGTGCTGGCCGCGGTGGT 
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CTTCGAGCACCCCTTCAACCACAGCAAGGAGCCCGTGCCGCTGGCGGTGAAATATCACCT 

ACGGTTCAGTTACACACGGAGAAATTACATGTGGACCCAAACAGGCTCCTTTTTCCTGAA 

AGAGACAGAAGGCTGGCACACTACTTCCGTTTTCCCGGTTTTCCCAAACCCAGGACCAAG 

GGAACTAACATCCCCTGATGGCGGAGAACCTGGGTACATCCGGGAAGGCTTCCTGGCCGT 

GCAGCATGCTGTCGACCGGGCCATCATGGAGTACCATGCCGATGCCGCCACACGCCAGCT 

GTTCCAGAGACTGACGGTGACCATCAAGAGGTTCCCGTACCCGCCGTTCATCG^GACC? 

CTTCCTCGTGGCCATCCAGTACCAGCTGCCCCTGCTGCTGCTGCTCAGCTTCACCTACA- 

CGCGCTCACCATTGCCCGTGCTGTCGTGCAGGAGAAGGAAAGGAGGCTGAAGGAGTACAT 

GCGCATGATGGGGCTCAGCAGCTGGCTGCACTGGAGTGGCTGGTTCCTCTTGTTCTTCCT 

CTTCCTCCTCATCGCCGCCTCCTTCATGACCCTGCTCTTCTGTGTCAAGGTGAAGCCAAS, 

TGTAGCCGTGCTGTCCCGCAGCGACCCCTGCCTGGKCTCGCCTTCCTGCTGTGCTTCGC 

CATCTCTACCATCTCCTTCAGCTTCATGGTCAGCAGCTTCTTC/.GCAAAGCCAACATGGC 

AGCAGCCTTCGGAGGCTTCCTCTACTTCTTZACCTACATCCCCTACTTCTTCGTGGCCCC 

TCGGTACAACTGGATGACTCTGAGCCAGAAGCTCTGCTCCTGCCTCCTGTCTAATGTCCC 

CA TGGCAA TGGGAGCCCAGCTCATTGGGAAA TTTGAGGCGAAA GGCA TGGGCA TCCACTG 

GCGAGACCTCCTGAGTCCCGTCAACGTGGACGACGACTTCTGCTTCGCGCAGGTGCTCGG 

OATGCTGCTGCTGGACTCTGTCCTCTATGGCCTGGTGACCTGGTACATGGAGGCCGTCTT 

CCCAGGGCAGTTCGGCGTGGCTCAGCCCTGGTACTTGTTCATCATGCCCTCCTATTGGI'G 

TGGGAAGCCAAGGGCGGTTGCAGGGAAGGAGGAAGAt\GACAGTGACCCCGJ-,GAAAGCj\Cr 

CAGAAACGAGTACTTTGAAGCCGAGCCAGAGGACCTGGTGGCGGGGATCAAGATCJlAGCA 

CCTGTCCAAGGTGTTCAGGGTGGGAAATAAGGACAGGGCGGCCGTCAGAGACCTGAACCT 

CAACCTGTACGAGGGACAGATCACCGTCCTGCTGGGCCACAACGGTGCCGGGAAGACCAC 

CACGCTCTCCATGCTCACAGGTCTCTTTCCCCCCACCAGTGGACGGGCATACATCAGCGG 

GTATGAAATTTCCCAGGACATGGTTCAGATCCGGAAGAGCCTGGGCCTGTGCCCGCAGCA 

CGACATCCTGTTTGACAACTTGACAGTGGCAGAGCACCTTTATTTCTACGCCGAGCTGAA 

CG GCCTGTCACGTCAGAAGTGCCCTGAAGAAGTCAAGCAGATGCTGGAGATCATCGGC~T 

GGAGGACAAGTGGAACTCACGGAGCCGCTTCCTGJiGCGGGGGCATGAGGCGCAAGCTCTC 

CATCGGCATCGCCCTCATCGCAGGCTCCAAGGTGCTGATACTGGACGAGCCCACCTCGGG 

CATGGACGCCATCTCCAGGAGGGCCATCTGGGATCTTCTTCAGCGGCAGAAAAGTGACCG 

CACCATCGTGCTGACCACCCACTTCATGGACGAGGCTGACCTGCTGGGAGACCGCATCGC 

CATCATGGCCAAGGGGGAGCTGCAGTGCTGCGGGTCCTCGCTCT1CCTCAAGCAGAAATA 

OGGTGCCGGCTATCACATGACGCTGGTGAAGGAGCCGCACTGGAAGCCGGA/.G/.CATCTC 

CCAGCTGGTCCACCACCACGTGCCCAACGCCACGCTGGAGAGCAGCGCTGGGGCCGAGCT 

GTCTTTCATCCTTCCCAGAGAGAGCACGCACAGGTTTGAAGGTCTCTTTGCTAAACTGGA 

GAAGAAGCAGAAAGAGCTGGGCATTGCCAGCTTTGGGGCATCCATCACCACCATGGAGGA 

AGTCTTCCTTCGGGTCGGGAAGCTGGTGGACAGCAGTATGGACATCCAGGCCATCCAGCT 

CCCTGCCCTGCAGTACCAGCACGAGAGGCGCGCCAGCGACTGGGCTGTGGACA3CAACC7 

CTGTGGGGCCATGGACGCCTCCGACGGCATTGGAGCCCTCATCGAGGAGGAGCGCACCGC 

TGTCAAGCTCAACACTGGGCTCGCCCTGCACTGCCAGCAATTCTGGGCCATGTTCCTGAA 
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gaaggccgcatacagctggcgcgagtggaaaatggtggcggcacaggtcctggtgcctct 
gagc tgcgtca ccctggccctcctggccatcaactactcctcgga gct~ttcgacg,\ ccc 
catgctgaggctgaccttgggggagtacggc\gaaccgtcgtggccttgtcagttcgcgg 
gaccvcccagctgggtcagcagctgtcagagcatctgaaagacgcactgcaggctgaggg 
acagsagccccgcgaggtgctgggtgagcz'ggaggagttcttgatcttcagggcttctgt 
ggaggggggcggctttaatgagcggtgccttgtggcagcgtccttcagagatgtgggaga 
gcgcacggtcgtcaacgccttgttcaacaaccaggcgtaccactctccagccactgccct 
ggccgtcgtggacaaccttctgttcaagctgctgtgcgggcctcacgcctccattgtggt 
ctccaacttcccccagccccggagcgccctgcaggctgccaagjaccagtttaacgaggg 
cgggaaggga ttcgaca ttgccctcaacctgctgttcgcca tggca ttcttg gccagcac 
gttctccatcctggcggtcagcgagagjgccgtgcaggccaagcat3tgcagttt3tgag 
tggagtccacgtggccagtttctggctctctgctctgctgtgggacctcatctccttcct 
.zatccccagtctgctgctgctggtggtgtttaaggccttcgacgtgcgtgcgttcaggcg 
ggacgggcacatggctgagaccctgctgctgctcctggtctacgggtgggccatcatccg 
cctcatgtacctgatgaacttcttcttcttgggggcggccactgcjtac\c-gagg:tg.\c 
catcttcaacatgctgtcaggcatcgccaccttcgtgatggtcaczat'gatgcgcatcco 
agct3taaa,\ctggaagaactttccaaaagcctg3atcacgt5ttzctggt3ctgcccaa 
ccactgtctggggatggcagtcaggag7ttctacgagaactac.zagac3cggaggtagtg 
cacctcctccgaggtcgccgcccactactgcaagaaatataacatccagtaccaggagaa 
cttctatggctgga3cgccccgggggtcggcgggtttgtggcctgg.\tggccgcctza3g 
gtgcgcctacctcatcctgctcttcctcatgga3agcaacctggttcagagactca3ggg 
catcctctgcgccctccggaggaggcggacactgacagaattatacacccggatgcctgt 
gcttcctgaggaccaagatgtagcggacgagaggs\cccgcatcczggcggccagcccgga 
ctccctgctccacacacctctga tta tcaaggaggtctccaagstjtaggagcagcgggt 
gcccctcctggccgtggacagggtctgcctcgcggtgtzagaaaggggagtggttcjgcct 
gctgggcttcaatggagccgggaagagcaggact ttcaaaatg gtgacc 3gggaggagag 
cctcacttctggggatgcctttgtcgggggtcacagaatcagctctgatgtcggaaaggt 
gcggcagcggatcggctactgcccgcagtttgatgccttgctggaccacatgacxggccg 
ggagatgctggtcatgtacgctggggtccggggcatccctgagcgccacatcggggcctg 
cgtggagaacactctgcggggcctgctgctggagccacatgccaacaaggtggtcaggag 
gtacagtggtggtaacaagcggaaggtgagcaccggcatcgccctgatcggagagcctgc 
tgtcatcttcctggacgagccgtccactggcatggaccccgtggcccggcgcctg'ttttg 
ggacaccgtggcacgagcccgagagtctggcaaggccatcatcatcacctcccacagcat 
ggaggagtgtgaggccctgtgcaccgggctggccatcatggtgcagggggagttcaagtj 
cctgggcagcccccagcacctcaagagcaagttcggoagcggctactccctgcgggccaa 
ggtggagagtgaagggcaacaggag3cggtggaggagttcaaggccttcgtggacctgac 
ctttccaggcagcgtcctggaagatgagcaccaaggc\tggtccattaccacctg"cggg 
ccgtgacctcagctgggcgaaggttttcggtattctggagaaagccaaggaaaagtacgg 
cgtggacgactactccgtgagccagatctcgctggaacaggtcttcctgagcttcgccca 
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cctgcagccgcccaccgcagaggaggggcgatgaggggtggcggctgtctcgccatcagg 
cagggacaggacgggcaagcagggcccatcttacatcctctctctccaagtttatctcat 
ccttttatttttaatcacttttttctatgatggatatgaaaaattcaaggcagtatgcaca 
gaa tggacgagtgcagcccagccctca tgcccagga tcagca tgcgca tctcca tgtcts 
catactctggagttcactttcccagagctggggcaggccgggcagtctgcgggcaagct; 
cggggtctctgggtggagagctgacccaggaagggctgcagctgagctgggggttgaatt 
tctccaggcactccctggagagaggacccagtgacttgtccaagtttacacacgacacta 

ATCTCCCCTGGGGAGGAAGCGGGAAGCCAGCCAGGTTGAACTGTAGCGAGGCCGCCAGGO 

cgccaggaatggaccatgcagatcactgtcagtggagggaagctgctgactgtgattagg 
tgctggggtcttagcgtccagcgcagcccgggggcatcctg.3aggctctgctcccttagg 
gcatggtagtcaccgcgaagccgggcaccgtcccacagcatctcctagaag'zagccggca 

CAGGACGGAAGGTGGCCAGGCTCGAAGCAGTCTCTGTTTCCAGCACTGCACGCTCAGGAA 
GTCGCCOGCCCCAGGACACGCAGGGACCACCCTAAGGGCTGGGTGGCTGTCTCAAGGACA 
CA TTGAA TACGTTGTGA CCA TCCAGAAAA rAAA TGCTGA GGGGStCACAAAAAAAAAAAAA 
AAAAAAAAAAA 
Fragment 640918 

1 GAGATCCTGAGGCTTTTCCCCCAGGCTGCTCAGCA GGAAAGGTTCTCCTCCCTGATGGTC 
61 TATAAGTTGCCTGTTGAG3ATGTGCGACCTTTATCACAGGCTTTCTTCAAATTAGAGATA 
121 GTTAAACAGAGTTTCGACCTGGAGGAGTACAGCCTCTCACAGTCTACCCTGGAGCAGGTT 
131 TTCCTGGAGCTCTCCAAGGAGCAGGAGCTGGGTGA TCTTGAAGAGGACTTTGJ, TC ZCTCG 
241 GTGAAGTGGAAACTCCTCCTGCAGGAAGAGCCTTAAAGCTCCAAATACCCTATATCTTTC 
301 TTTAA TCCTGTGACTCTTTTAAAGATAA TATTTTA TAGCCTTAA TA TGCCTTA TA TCAGA 
361 GGTGGTACAAAATGCATTTGAAACTCATGCAATAATTATG 
Fragment 698739 

1 gctctccacacagagattttgaagcttttcccacaggctgcttggcaggaaagatattcc 
61 tctttaatggcgtataagttacctgtggaggatjtccaccctctatctcgggcctttttc 
121 aagttagaggcgatgaaacagaccttcaacctggaggaatacagcctctctcaggctacc 
181 ttggagcaggtattcttagaactctgtaaagagcaggag:tgggaaatgttjatgataaa 
241 attgatacaacagttgaatggaaacttctcccacaggaagacccttaaasxtgaagaacct 
301 cctaacattcaattttaggtcctactacattgttagtttccataattctacaagaatgtt 
361 tccttttacttcagttaacaaaagaaaacatttaataaacattcaataatgatta<z:\gtt 
421 ttcatttttaaaaatttaggatgaaggaaacaaggaaatatagggaaaagtagtagacaa 
481 aa ttaacaaaa tcaga ca tgttattcatccccaacatgggtcta ttttgtgcttaaaaa t 
541 aatttaaaaatcatacaatattaggttggttatcg 

Fragment 990006 

I GTGGAAGATGTGCSJiCCTTTAGCCCAAGCTTTCTTCAAATTAGAGAAGGTTAAACAGAGC 
61 TTTGACCTAGAGGAGTACAGCCTCTCACAGTCTACCCTGGAGCAGGTTTTCCTGGAGCTC 
121 TCCAAGGAGCAGGAGCTGGGTGATTTTGAGGAGG/>TTTTGATCCCTCAGTGAJlGTGGA,\G 
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181 CTCCTCCCCCAGGAAGAGCCTIAAAACCCCAAATTCTGTGTTCCTGTTTAAACCCGTGGT 
241 TTTT TTTAAATACATTTATTTTTATAGCAGCAATGTTCTATTTTTAGAAACTATATTATA 

Fragment 1133530 

, TTTTCAGTTG CATGTAATAC CAAGAAATCG AATTGTTTTC CGGTTCTTAT 

51 GGGAATTGTT AGCAATGCCC TTATTGGAAT TTTTAACTTC ACAGAGCTTA 
101 TTCAAATGGA GAGCACCTTA TTTTTTCGTG ATGACATAGT GC1GGATCTT 
1S1 GGTTTTATAG AIGGGTCCAT ATTTTTGTTG TTGATCACAA ACTGCATTTC 
201 TCCTTATATT GGCATAAGCA GCATCAGTGA TTATT 
Fragment: 1125168 
CTGGATT 

TGCTCTGCGG CAAGACCCGC GCCACCAGCG GCAGTATCCA GTTCGACGGC 
CAGGAACTGA CCAAAATGCG CGAATACAAC ATCGTGCGGG CCGGGGTAGC 
GCGCAAGTTT CAGAACCCCT CGATCTACGA AAACCTCACG GTGTTTGAAA 
ACCTTGAGAT GTCTTATCCG GCTGGGCGCA AGGTCTGGGG TGCGCTGTTT 
TTCAAGCGCA ATGCCCAGGT GGTGGCGCGG GTCGAG 
Fragment 1203215 

1 A TCGCCGA TA TCTCCCCTTC GGGCTGCGGC AAGAGCACCT TCCTGAAAGT 
51 GCTCGCCGGG TTCTATGCCC TGGSlCACCGG GCGCTTCAGG ATCAACGGCC 
101 AGGCGATGCG GCATTTCGGT TTGCGCTCGT ACCGCCAGAG CGTGGCCTA T 
151 GTCACGGCCC ACGAGGAGAT CATCGCCGGG ACGGTGATCG AGAACATCCT 
201 GA TGGACAGC GACCCGCTGG ACGGCACGGG TTTGCAGAGC TGTGTCGAGC 
251 AGGCCGGGTT GCTGGAAAGC ATCCTGAAAC TGAGCAATGG CTTCAATACC 
301 TTGCTCGGAC CCATGGGCGT GCAATTGTCC TCGGGCCAGA AGCAACGCCT 
351 GTTGATCGCC CGGGGTCGAC GC 
Fragment 163043 



1 


AAAACCAAAG ATTCTCCTGG AGTTTTCTCT AAACTGGGTG 


TTG TCCTGA G 


51 


GAGAGTTGAC AAGAAACTTG GTGAGAAATA 


AGCTGGCAGT 


GA TTACGCGT 


101 


CTCCTTCAGA ATCTGATCAT GGGTTTGTTC 


C1CCTTTTCT 


TCGTTCTGCG 


151 


GGTCCGAAGC AA TGTGCTAA AGGGTGCTA T 


CCAGGACCGC 


GTAGGTCTCC 


201 


TTTACCAGTT TG 1GGGCGCC ACCCCGTACA 


CAGGCATGCT 


GAACGCTGTG 


251 


AATCTGTTTC CCGTGCTGCG AGCTGTCAGC 


A 




Huwhite2 







1 A TGGCCGTGA CGCTGGAGGA CGGGGCGGAA CCCCCTGTGC TGACCACGCA 

51 CCTGAAGAAG GTGGAGAACC ACATCACTGA AGCCCAGCGC TTCTCCCACC 

101 TGCCCAAGCG CTCAGCCGTG GACATCGAGT TCGTGGAGCT GTCCTATTCC 

151 GTGCGGGAGG GGCCGTGCTG GCGCAAAAGG GGTTATAAGA CCCTTCTCAA 

201 GTGCCTCTCA GGTAAATTCT GCCGCCGGGA GCTGATTGGC ATCATGGGCC 

251 CCTCAGGGGC TGGCAAGTCT ACATTCATGA ACATCTTGGC AGGATACAGG 

301 GAGTCTGGAA TGAAGGGGCA CATCCTGGTT AATGGAAGGC CACGGGAGCT 
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351 


GAGGACCTTC 


CGCAAGATGT 


CCTGCTACAT 


CA TGCAAGA T 


C H f~"A r T , l".'~' r TT'f' 
L-L/i' — fx i. L»L, ibL 


401 


TGCCGCACCT 


CACGGTGTTG 


GAAGCCA TGA 






451 


CTTACTGAGA 


A TCCCGA TG T 


GAAAAACGAT 


CTGGTGAGAG 


71 ~ J TT~T"T'i~' ft 


501 


GGCACTGGGC 


CTGATGTCGT 


GCTCCCACAC 


GA GGA CAGCC 


L. 1 i_n— iCiLiCj 


551 


GCGGGCAGAG 


GAAGCGTCTG 


GCCA TCGCCC 






601 


CCTGTCATGT 


TCTTTGATGA 


GCCCACCAGT 


GGTPTGGfl ta 




651 


TTTCCAAGTG 


GTGTCCCTCA 


TGAAGTCCCT 


GCZCA en nrzcr 




701 


TCATCTGCAC 


CATCCACCAG 


CCCAGTGCCA 


AncrnTT^Tr" s 

"UL. .i I. A 2 ,1 tj/l 


U/il biii LiAC, 


752 


AAGCTCTACA 


TCCTGA GCCA 


GGG TCA /TTi^r* 

JVu J. J. UL 


JJ fpfrrpnij^ m » ■ 

nlLl i L-A/LALj 


GGG TGGTCA C 


801 


CAACCTGATC 


CCCTA TCTAA 






CCGA CCTACC 


851 


ACAACCCGGC 


TGACTTCA G T 


GA G TGGGGG T 




TGGCGAGTA T 


901 


GGACACOTGA 


A CCCCA TG T T 


j T TCA GGGC T 




GGC TG TGCGG 


951 


TATGGCTGAG 


AAGAAGAGCA 


J^_- L-L, X <-u-L<_i>t>t 


jAACjA GG TC 


CC TGCCCCA T 


1001 


GCCCTCCTTG 


TCC TCCGGAA 






■ZACCTTTGCC 


1051 


ACCAGCACCC 


TCA CA CAGTT 


W 4> Owl ILLiL 




CCTTCCTG TC 


1101 


CA TCCTCAGG 


GA CACGGTCC 






TCCCA CGTGG 


1151 


TTATTGGCGT 


GCTCA TCGGC 






GGA GGA TGCC 


1201 


AGCAAGG7CT 


TCAACAA CA C 






TGCTG T TCGT 


1251 


CATGTTCGCC 


GCCCTCA TGG 


I — rt-ri Ui LjI 2 




TTA GAGA TGG 


1301 


CGGTC rTCA T 


GA GGGA GGA C 




GG TAG A G ""^ 


CAAA GCG TA T 


1351 


TA CCTGGCCA 


AGACCA TGGC 


TGA CG TbuLC 


I'T T*GA GG TGG 


TGTGTGCGGT 


1401 


GGTCTACTGC 


AGCATTGTGT 


A C TGGA TG AA 




G-G TGA GA GGJi 


1451 


GCCGCTTCCT 


GCTCT TC TCA 






CTTG G TG GCC 


1501 


CAA TCTTXGG 


HCCTHCTC A T 






TACAGGTGGC 


1551 


/""Af""7"7T7Y?7Y": 
^li — ± 1^ ioiu 






ITGTCC TG TTG 


TTCTCCGGCT 


1601 


± X ± X ^3 X l_JlL7 


Oil L*/LACiA<_C 


A TCCCCACTT 


-ACC TG CAA TG 


GAGCTCCTAT 


1651 


CTCTCCTATG 


TCAGGTATGG 




G TGA TCCTGA 


CGATCTATGG 


1701 


CATGGAGCGA 


GGAGACCTGA 




GGAACGCTGC 


CCGTTCCGGG 


1751 


AGCCACAGAG 


CATCCTCCGA 


GCGCTGGATG 


TGGAGGATGC 


CAAGCTCTAC 


1801 


A TGGACTTCC 


TGGTCTTGGG 


CATCTTCTTC 


CTAGCCCTGC 


GGCTGCTGGC 


1851 


CTACCTTGTG 


CTGCGTTACC 


GGGTCAAGTC 


AGAGAGATAG 


AGGCTTGCCC 


1901 


CAGCCTGTAC 


CCCAGCCCCT 


GCAGCAGGAA 


GCCCCCAGTC 


CCJlGCCCTTT 


1951 


GGGACTGTTT 


TANCTCTATA 


CACTTGGGCA 


CTGGTTCC TG 


GCGGGGCTAT 


2001 


CCTCTCCTCC 


CTTGGCTCCT 


CCACAGGCTG 


GCTGTCGGAC 


TGCGCTCCCA 


2051 


GCCTGGGCTC 


TGGGAGTGGG 


GGCTCCAACC 


CTCCCCACTA 


TGCCCAGGAG 


2101 


TCTTCCCAAG 


TTGATGCGGT 


TTGTAGCTTC 


CTCCCTACTC 


TGTCCAACAC 


2151 


CTGCATGCAA 


AGACTACTGG 


GAGGCTGCTG 


CCTCCTTCCT 


GGCCATGGCA 


2201 


CCCTCCTCTG 


CTGTCTGCCT 


GGGA GCCCTA 


GGCTCTCTAT 


GGCCCCACTT 


2251 


ACAACTGA 
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Fragment 20237 



1 


TTTAAGGATT 


TCAGCCTTTC 


GA TTCCGTCA 


GGATCTGTCA 


61 


GGTTCTGGCA 


AATCAAGAGT 


GCTTTCACTC 


CTGCTG/iGGT 


121 


ACTATTAGTC 


TTGATGGCCA 


TGACAATCCG 


TCACCTAAAC 


181 


AAAATTGGGA 


CAGTCAGTCA 


GGAACCCATT 


TTGTTTTCTT 


241 


GCTTA TGGTG 


CTGATGACCC 


TTCCTCTGTG 


ACCGCTGAGG 


301 


GTGGCCAATG 


CAGTGGCTTC 


TCCGGAATTT 


CCCCCAAGGT 


361 


AAGGGTGTTC 


TCCTCTCAGG 


TGGGCAGAAA 


CAGGGGATTG 


421 


AAGAA TCCCA 


AAA TTCTTCT 


CCTAGATGAA 


GCAACCAGTG 


4B1 


TACCTTGTTC 


AAGAAGCTCT 


AGATCGCCTG 


A TGGA TGGAA 


541 


GATAGCCTGT 


CCACCATTAA 


GAATGCTAAT 


ATGGTTGCTG 


601 


ACTCAATATG 


GAAAACATGA 


AGAGCTGCTT 


TCAAAACCAA 


661 


ATGAACAAAC 


AAAGTTTTAT 


TTCAGCATAA 


GGAAGCAATT 


721 


TTTAA TGCAA 


AACAGTGTTG 


CGAAAAAAAA 


CTCAGAGACT 


781 


ATCAAGTTAT 


TTSAAAAATA 


CCTATTTTTT 


CCAAAGTGTG 



CCGCACTGGT TGGCCC'JiGT 
TGTACGACGC TGCTTCTGGA 
CC\GTGTGTG GCTGAGATCC 
GCTCTATTGC TGAGAAC-WT 
AAATGCAGAG AGTGGCTGAA 
TCAACACTGT GGTTGGAG-"J\ 
CGATTGCCGG TGGTCTCGTA 
CGCTGGATGC CGAAAAT.2AG 
GAACGGTGTT AGTTATTGCC 
TTCTTGACCA AGGAAAAATT 
ATGGGATATA CAGAAAAC'l'A 
ACTGJTAAAC AATATGAGAC 
ATGAAATACA TAAACCATAT 
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SE'JJiNCE LISTING 
-: 1 1 J ■' Raver AG 

.122- AI'P bir.dir.-j cassette ger.es *r„l pnteir.s to:. .Jiaqnosii 
and treatment cf lipisi disorders and in f 2a.Tir.atary 
diseases 

■'130'- ATP binding cassette qenes and protein 

■ ; -i ..) ■ 

•:141 - 

150 - 101706 

1 51' 1098-09-25 

loo.- 

170 ■ i'.jtet»LT:i Vor. 2.0 

2.0:- 1 
2..:- 69 8 0 

2 . _ - Ot.'A 

• 2" J: ■ i-i'iman 



.22 3> cDNA oi ABiIAl (A3C1 ! 
:400> i 

caaacatgtc aqcrqttact ggaagtggac 
tctgLtcqgr: tqagctaccc i ::<:ct atqaa 
a"ccr:c: 'tg caggaacac. :. :a:ttricqtt 
Lg L \: t acq 1 1 acccgacu::- jicjacacg:: 
att:gLcq.:tc gcctgttctr. -jgatqctccg 
agcat.gaaqq acatgegcaa jgttctgaga 
aacttcaaqc ttcaacattt actqgtggac 



tggcetct.-t ttatcttcct qatcctgacc CO 

caacatcaaL gecatt otar aaatsaaao- 22C 

cagigqatta tctgtaai gc caacaa^;:;:;: 9:0 

i:::t: jgaqttg t tggaaa ar. t taaaaa.it cc 2-]i: 

agg d.tcttt tatacageca gaaaga^acc _>10 

acattacagc agatcaagaa atcaagctca 3-20 

aatgaaacct rctcttjacftt ccrccatcac -120 
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aac:-tctctc lecaaaagtc tactgaggac 
•s.ijqtatttt tqcaaggcta ccagtaacar. 
gaagagatga ttcaacttgg tagaccaaqaa 
aaacrgycag caqcagagcg agtacttagt 
aosacsctsa actecacdtc rcrctr_c:c:i 
-t jcr.gc^ra gtctrgggac tctqcccaac 
atgoyacagg aggtgatgrt tctagacaaar. 
t.a aaaggrtg tgtctngtat tgtatgogyy 
r.c-cfaaaa;:. ggtatgagga caacsacrcsc 
gaagatgaag aaaecttcta tgacaacrct 
aatttgq.jjt ataggactaa ttcccq;atr 
gg.jaaganac tgtatacaaa tgacactaca 
aajacaliac aggaactggc rgtqttaca:. 
cc^aja-rc ggacar.t.aat ggagaa:;agi: 
-a aaq;aggg a aaatgacaa cataty jg ia 
aa ica laaaay aggcgttttt ggccaajaac 
gtqta-acal ggagagaagc tttcaa-qag 
tccacgaagt qtgtssaccc gaaaaajcca 
aa.:aa;-:c:a uggajatiga: ggatgajagg 
it. v. act acag gaag -ar tga gcrgcc aaa :.. 
yaaaargtrg agag jacaaa taaaat jg 
gaaaccttty aggaaatgcg graejtrt jo 
gagcaggaaa LcaaraguyL yctg iogggc 
ragaag :cc: ar.;;;:gf.a cgta.:a:;ac 
rcaaaaataa tgacjctggc etggarttsc 
t.aagagaagg aggcacgqcr gaaajagaac 
aaatggatga gcagjttcat aagaago:rc 
gcijqtcatcc tgaagttagg aaac\~t.g;:ig 
v tcctgaccg lap.t agctgt gaagaaaavc 
tccagagcaa acctjgcaga a;ccr.c; jgg 
iacgtc ar.gt. gtgtggcatc gcaygactac 
ctgctytcac ctgtggctr.t tggg-tggac 
gccat'.cgag tgaagtggya .-aacrtgttt 
ct;acc,:.ct: cgggcLccat gatag :tg- 1 1 
•_a .-afigaqg ccgrctttcc a ggc ;agtac 
accaagtcct actggtt.tgg cgaggaaagt 
aagagaatat cagaaaLcr.g catggaggaa 



aagaccctga 


gqgctgatgi. 


cattcr.acaa 


•■ 5 


ttgacaayu: 


cgggcaatajq 


accaaaatca 


'j "j J 


gtfactgagc 


ctaqtggcgt 


aacaaggqag 


bCa 


tccaacacrq 


acatcctq.sa 


g--raarcctg 


fa'." 


agaaagqa .aa 


tggaaaaagc 


a i ' :aaa::aa 




aagaagtL :a 


gaggaqaag 


: jag;_-^.; 


7 ; 


gr aaacagca 


acagataaac 


aacaaaaara 


ft '1 J 


catcacgagg 


yaqgggggat 


g.aaga: :::,:ia(j 


S 1: 1 1 


aaag ccctar 


-tggaggcaa 


-ggaacaaag 


J i 


acaacaccLt 


acaccaatga 


f:::-:argaag 


: c .? ■" 


=a.crggaaag 


ctctjaagc; 


a«:a acrcgrt_ 


: c : c 


jacacaaggc 


aggt. aatgga 


•::)aggtgaac 


1:10 


jatcrggaag 


gaar gtggga 


igaactcag:; 


12:0 


aaagaaatcy 


aacttgaaa j 


].it 5cl.gr 1 a 


- 2 j u 


aagcag.taaj 


atqgar.:.ay >. 


rtg ^acacca 


i : 


ccagaggaig 


ccca j :ccaq 


aaa_gg" '..at 




aclaaa aagg 


aaaaacgyaa 


:.a. it c.tcgc 


.'i ;u 


gaacccatag 


caaca gaagi 


:Lggc:t.carc 




aagct rtgga 


cLgqrattg- 


gaL :actgga 




catgg ;aagt 


aaaagatcc } 


aat. jgacatt 


i ',: :i 


gacgggtaar 


gggaacaagj 


•:r:accgaaci 


1 


gggggaL-cg 


cctactcgci 


gga-gtggt.g 


• - 4 0 


accgagaa : a 


aaac'.ggrg* 


caa aa :.a a, 1:1 


lua 


otcrtcc- " 


gegaaatcaa 


i:aggt:c:,aaa 




Laagtgagctg 


agaaaatcaa 


gag :.~t:c;:g 


- , } ' . 


aagaggat ra 


i ggccctgy.^ 


a.-a aag :a;r 


: 9ii ' 


attccacau; 


ttqtgagcaa 


^-ay acagcao 


a a a 


ccctacagtg 


aaccaagaa". 


aargrttgaa 




ctgcagt g 


tcatgaaaag 


caaac. eg 




ggcalcaaa-. 


acttaacgca 


gaaaaagcaa 




gtgggctV-ca 


cactcaagag 


ctacgaaagc 




tgagagr.aa*: 


tagcccr.ttr 


-gaggagaag 


? \ 0 


gayagtcatg 


tggagcaaga 


ggg.-;. tr.iaL 


2 - a 


gaca:c:cc; 


tat.atgqgga 


ga'.gaacrgg 


a-:aa 


ggaartccc a 


ggaacagqta 


tat-Lacttqa 


2 :io 


ga tc agaaga 


gacaccctgq 


ttci:a/i iacag 


2'jaO 


gaacacaccc 


actagaagct 


gggcgtgtcc 


2(al() 
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"ttcacaacc taggtaaaagr craccgacar 
crgaatrrtr. argagggcca gatacaccrcc 
acraccar.gt caatccrgac agqgtrgttc: 
qgaaaaqaca ctcgctcLgo aacgagcauc 
cataaccrqc Lgrrrgacar gcrgactarc 
aaagggctct ctgaqaaqca ■.grgaagccq 
rtgcoatcaa gcaag rtgaa aaacaaaaca 
cratctgtgg cctrggcctr •.gtcqgqqga 
gcrggtgtgg acccttactc ..cqcagggga 
egjigcacca ttart:tcr.c racacaccac 
at:'. i":atca tc'.ccistgij qaagcrgrgc 
gag at:qggaa caggc-acta acrgaccrrg 
:oarg:agaa ccagr aqrag aaa.ujtqrca 
a gaagrrcrg argcr gqccr cjggcsgccac 
c::;crav.c:: raaaacarcar oagaaaagcar 
gggaargaag: rgaccrargr get: qccatat 
crcrr.taarg agatrgarga acq acrcraaa 
gagacgacrc rggaagaaat: ntrrcrcaag 
aac-.cagarg gtaccrtgac agcaagacga 
'-•jtcttcgic agtrcacrga agat.gargcr 
gaatccagag a-jacacactt qeLeagrggg 
jgcrggaaac tracaeag.aa aragttrgrg 
agaoqgagtc gqaaaggatr -rtrgcrcag 
J- J- taagccrgar agrgccacac 
aacrggatgr a aaacgaaca graaacarrt 
accorggaac Lattaaacgc acrcaccaaa 
gganacccaa raccaqacac cccstgccag 
qrtaccaaga c.-.atcatgga .acrerrccag 
cctqcatg :c agrgragcag <:gacaaaarc 
gcaqgggggc tqcctccr^r: acaaagaaaa 
acaggaagaa acarv.cgga rrarctggrg 
:tad £ iqaj::a agaLcLcggr qaargaqtear 
aatacrcaag cacr.r.cc'acc gagtcaagaa 
■race: aa.agc tqgca^agga cacrrtcrcca 
argacaggac rggaa^ccag aaaraat.gr.; 
gcaatcagct cttt ac.rgaa rgtcatcaac 
ggagacaacc. crag ac-.arra rggaarraat. 



gggargaagg rggcrqtcga tggcccggca '"CO 
t.rccrgggcc acaarggagc ggggaagaog 0760 
cccccgacct: cgggcaccgc c.ra:ar::cr a JdOO 
arcccgcaqa acargggggr ctjteccr.vt 08-0 
gaagaa._.ac i rcLggarcra rg rai^rrc . yji 
gagatggogc agarggciaat ggargtrngr ,<:iC0 
agecagcrgr aaggrggaar cca j.,gaaag ..:) ~C 
rcraaggtrg acar.rcrgca t.ga a accae.-i :.00 
ar.argggagc ujetgctgaa a r a a agac.ia O.'jo 
arqgatcaag aggacgraa:' gogrgaaag- ..00. 
rgrgtgggar ee-rcccLq :.!. rcr:5;-:;,,; ; ; 
grcaagaaaq argrggaa: a craaaraaqr .-.••a. 
raaargaaaa acgaage.cag tg-.t etaag '■ V 
aargagaarq acacg::t:qac car-jargra a- a: 
grjt.crqaag acogqarggr ggaaiaaara . 5.-10 
gaagrtqera aygagggacc ctt.rqtgcaa OOOO 
qaacrgggca t.rrcraqrr.a r g:;r = r arc.^ :.(i-;o 
qraqccgaag anagrggggr ggarqergag 07 JO 
aaaaggcggg ■arrtegggqa cangaagagc 07";C 
gargatcaaa ar garr cr.qa cata j.iccca g-t--*.C 
atggargqca aaggqraacra caaggrgaaa 0- -r ■ 1 : J 
geccrrrtgt ggaagagacr g ar.a atcgcc it.'.o 
■srrgrcrLga aagctqtq:.:. rgtcrgaat:- -10:' 0 
-rrggcaa-ai :a:ccaa:i::. :]i:.a:r..,j a.;, 
arcagcaarq argcrcat ga gg 3 cjegqga g 1 ■: a 
qacccrggcr rcgggacccag craraagtaaa 4700 
gcaggggagg aagagrggac caaageccra Ilia., 
aategggaacr gg.-icaarqca (jjn;.;.:rrca 40a 0 
aagaagargc agactgrgtg I.. : acccaqgg 4V0 
;aaaaaactg aagatarcaL t.ea.qgacclea a-.ui: 
a.jgacgraLj aaaagarcc.:. a;-caaaaca aO.O 
aggratggcg jartrtcccr ggatarcag: -15- (0 
grraargatg .-caccaaa^ aatg6«y uu .;j -,G. f: 
■aarcqarr:.;: acaacagaL: gcraaacar'.a, -:0'-C 
aaggrgaggt. ; caaraaaaa qggctcgea,: :. -7q0 
aatgccaLtc: t.ccgggsaca.i ectgeaaaag a GOO 
gctrtcsa: c aracccrcaa tcr:acaaag a,; r a 
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caqcagctcr. 


caqaggtggc 


aaaqatqaec 


aeat caqcgg 


dtqr.cctt g" 


gtccatctgt 


4 92C 


gtcatatatg 


caatgtccaL 


cqt cscagcc 


ayar-tgtag 


tat. tec eg at 


ccaqqagcqg 




aaca yaaaaq 


caaaacac ji: 


qca jttcatc 


aqtqaagt ga 


aqectytcat 


aractgyau: 


L-D-1C 


tctaacttrg 


t. Lgggaaat 


qtg :aai.tac 




"cacaclygt. 


cattaaaavc 


j . J 0 


aLcaLotqrt 


tcaa gcagaa 


qccgtdt.qtg 


r aetata:: :a 


. tatgee at 


g -tag-aaar r 


sg 


cLacta ttgc 


tgtat.gqg-.g 


qtcaa Lcaca 


catctcatyt 


::cccaccc:.c 


cttagl.g-, t a 


a L 0 


aagatccc :a 


yc acaqc aaa 


tytggr.gctc 


aaeaq.:q:ea 


3a:'..::l: t cat 


tggcat taat 


a: '.ir.' 


qqcagcgr.gg 


ccaccattgt 


ccrqgagctg 


ttcaacqaea 


3taacctgaa 


L.iar.ar aaa t. 


■S.V-5: 


catd~.!:cr.qn 


aqtrcgr.gal 


cttqatcttc 


acacattt' . a 


gactgggaag 


aqygcncau: 


a-, 30 


gacargytga 


aaaaccaggc 


aatgqctgar 


gccctggaaa 


lqtttyygyo 


gaatcgattt 


V. ^(': 


y to tea acat 


la acrr.cgga 


cttygaygya 


cgaaaratet 


rcgcc.itq<;c 


cg-yyaaqqg 


b r Oa 


yl-qqtqttCL 


:l.catta; 


tgt.-<:vgatc 


cagtaaagat 


tctt ratcag 


cccaaqaaa-.. 


^a; :■ 


.J ( a aaaacaa 


ag a itc'aa 


•..•!.:,wrg,i : 


gaa^a; :.>aj 


v_g: qaaq-'. g 


gg .-.a..a--.av. :;. 




.-.qaattcttj 


•H^gqagg 


caaeaataac 


aeaatayaaa 


aa.:aqqaqr t 


yacqaaaa:. , 


'■" *■>'.' 


acagaagga 


a 3 ;qaaagca 


vqctqttgac 


aqga- ttcc; 


tygqcattCC 


l-qgutjjg 


a-.;r: 


tgct-.;. jgg ' 


t retgyyaq t. 


raarqgggct 


qqaaaatcat 


:.;.i:t:tcu-. 


a 'a:qt;aa.:.-. 


'.■(■':.!.■ 


ggagaaacaa 


cggttaccay 


aqyaqaayat 


ttccttaaaa 


jaaatactat 


:aa:ataa a 


c j. ;-o 


Jtcoi jaag 


caca ccagaa 


catgygctac 


tgccatcagt 


r tqatgca-at: 


cacagagct.g 


^ G 'l 0 


t tgactggga 


ga jaa aacgt 


ggaqtt.cttt 


gcccra v. rga 


gaggaqLccc 


a gagaaaqaa 




gttqgcaagg 


Laggagagtg 


ggcgattccq 


aaaatgggcc 


tcytgaagta 


t ggagaaaaa 




-.atqc-ggtd 


a ziacagtgg 


aq jaaacaaa 


cgcaagctct 


etacayecaa 


ggcttqaqata 


c i L' a 


ggcqgyccte 


ctq-gjtgt.t 


acacaataaa 




qaat.qgatee 


caLiaqcccqc 


g ; f: r 


:ggtt=-cg: 


qqaattqr.gr. 


taagtgtt 


yt.aaaqqaqg 


q gaaatcaqt 


agv.nc-caca 


i-g- - 


actcatagta 


tggaa jaaic 


tgaagctati. 


L geactayya 


t qqcaaLct I. 


cgicaalgga 




.igyttcagjt 


gcattjgcag 


tgaoaagcat 


ctaaaaaaaa 


g Jtttggaaa 


tqgttat aaa 


b at'L 


aaagttgtae 


gaata rcacg 




gacct.gaagc 


atgtaaaqaa 


tiuc:q:r.qaa 


C ■": . 1 


cvtqcaaaac 


ctygaagtga 


:aaaagag 


aaacaccgqa 


a aatqetaca 


a paccagctt 




acatcttcal 


tatcttctct 


gg aaaqqata 


'.-tea qca tec 


a ztcccagag 


( :.;.aaaagcqa 




ctccac,ir.sg 


aagacta'aaa 


tyrttctcag 


acaacacttg 


a aaaagtatt 


r.qtqaacttt. 


• : .6C 0 


gccaayqaec 


aaagtgatga 


tqaccacttA 


aaagacclct 


cirracacrja 


aaaccagaca 


i' f) £. j 


gtagqgqacg 


ttgca jttct 


ca aatcttat 


atacaggatg 


aqaaaqagaa 


agaaagcLaL 


672 0 


yaatyaagaa 


Lr;.;cg-..tcat 


acgggyigga 


tqaaagt.aaa 


gagqaaci-.-.q 


r.crttcc;M. 


''; ~ 8 a 


gcacaatgtg 


aay tgttgtq 


cagaaaag-y 


aeagaagttg 


-rqregg 3.:y 


'..ivqtaaaav.: 




yal.a ;egl:ac 


tgar -, .-tatt 


aaaty aaa^.y 


caattc q 
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•:212> PRT 
• i! 1 35 Human 

■0220 - 

• ; 2 2 3 ' - Peptide sequer.ee of ABCA1 (A5C1) 
<-500> 2 

Ket Pro Ser Ala Rly Thr Leu Pio Trp Val Gin Gly He lie Cys Ahii 
1 5 10 H 

Ala Ask Asn l>rc Cys Phe Arq Tvr Pro Thr Pro Gly Glu Ala Pre Gly 
20 25 

Val Val Gly Asn Phs Asn Lys Ser He Val Ala Arq Leu Phe .Icr Asp 
35 <0 4 5 

Ala Arg Arg Leu Leu Leu Tyr Ser Gin Lys Asp Thr Ser Met Lys Asp 

50 55 6(1 

Met Arg Lys Val Leu Arc Thr Leu Gin Gin He Lys nys Ser Ser Ser 
€5 70 ">5 50 

Asn Leu Lys T.eu Gin Asp Phe Leu Val Asp Asn Glu Thr Phe icr Gly 
80 90 0b 

Phe Leu Tyr His Asn Leu Ser Leu Pro Lys Ser Thr Val Asp Lys Met 
100 105 110 

Leu Arq Ala Asp Val lie Leu Ilia Lys Val Pile Leu Gin Gly Tvr G_:i 
115 12C 125 

Leu his Leu Thr Ser Leu Cys Asn Gly 5k r _ys Ser Glu Glu tie'. He 
130 H5 liC 

Gin Leu Gly Asp Gin Glu Val Ser Glu Leu Cys Gly Leu Pro Ary Glu 
145 150 155 ICC 
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I.ys Leu Ma Ala Ala Glu Arq Vai Leu Act; Scr Asn Mai. A.«r. lie Lej 

155 PC yyy 

Lys Fro lie Leu Arq T:n I,,'.. Asn Gcr Tin Cer Fro e.-.t Pre ;,cr lys 

180 i c,<: 

GL_ Leu Ala Glu Ala Tnr Lys Thr Leu Leu His Ser Lt;U G] y Thr Leu 
15>5 20 0 2 OS 

Ala Gin Glu Leu Phe Ser Met Arg Ser Trp S<;r Asp Met Arq Gin Glu 

'-'lO 215 120 

Vol Xet Fi.a Leu Thr Asn Val Asn • For Ser Ser .lor T!ir Gl:: lie 

220 23C 23b 240 

Tyr Gin Ala Val Scr Arg lie Val Gys Gly His Pro Glu Gly G.v I'.y 

245 250 255 

Leu Ly» lie Lys Ser Leu Asn Trp Tyr Glu A.sp Asn Asn Tyr Lyr, Ala 

260 2->5 270 

Leu Pile Gly Gly Asn Gly Tnr Gl .. C.i. Asp Ala Gin Tnr Fee Gy; A.-.:: 

Asn Scr Thr Thr ?ro Tyr Cys Asn Asp L'au Kct lys Asn Leu Glu ,e: 
29C 235 yyj 

Ser Pro Leu Ser Arq lie lie Trp I.ys Ala Leu Lys 7 J ro Leu Leu Val 

305 310 315 <25 

Gly Lys Tie Leu Tyr Thi Pio Asp Ihr Fro A.a Thr Arg Gin Val Met 



A_a Glu Val Asn Lys Tnr Phe Gin I Hi Leu Alu Val Sr.- L.s Asp .leu 
3K 34 3 3M 

Gru Gly Met Trp Glu Glu Leu Scr Fro Lys lie Trp Tnr The Men Glu 
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355 



«sn Ser Gin Giu Met Asp Leu Vai Arg Met Leu Leu Asp Scr Arg Asp 

370 375 3:0 

Asn Asp Phe Trp Glu Gin Gin Leu Asp Cly Leu Asp Trp Thr Ala 

38 5 3 50 3 9 3 4 ; ,j 

G'.n Asp He v.] Ala ?he Leu Ala Lys His Pre, Asp Vul Gin :3c r 

4C5 .113 41S 



ler As:, cly Sor Val Tyr Thr lip Arg Glu Ala 



■ jo Asn &iu Thr 



(31r. Ala lie Arq Thr lie Se; Art; Phe He:. Cia Cvs Val Asr. Lea As:i 

435 440 

Lys Leu Glu Pro lie Ala Tl.r Glu Val '1 rp Leu lie As:: Lys Ser Hi-- 

Glu Leu Lc-u Asp Gl.. Arc Lys Fr.e Tip Ala G.y Tic val t'he TP: Gly 

-13 3 «0 ,py3 

Aig Met Asp lie- Asp, Asn Va- Glu Arq Thr Asu Lys lie Lys Asp Gly 

300 505 310 

Tyr Trp Asp Pro Gly Pro Arg Ala Asp Pro Fhe Glu Asp Met Arg Ty 

515 520 335 

Vai Trf Gly Gly Plie Ala Tyr leu Gin Asp Val Glu Gir. Ala lie 

530 535 b'P - 

lie Arc Val Leu Thr ;3' y Thr C-ia Lys Lys Thr Gly Val P/r Me: Gir. 

L"lb 550 555 5:30 
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Gin Met Pre Tyr Pre Cys Tyr Val Asp Asp lie Pile I.cju Arg Val Met 

5 55 570 a7 5 

Ser Arg Ser Met Pro Leu Phe Ket Thr Leu A] a Trp He Tyr Ser Vai 

580 535 590 

Ala Val He Us Lys Gly lie Val Tyr Glu Lys Gla Ala Arg leu Lys 

595 600 r,05 

Glu Thr Ket Arg lie Met Gly Leu Asp Asn Ser He Leu Trp Phe Ser 

613 CI 5 620 

Trp Phe He Ser Ser Leu lie Pro Leu Leu Val Set A' a Hv Lei. Lcai 

>j25 610 635 640 

Val Val lie Leu Lys Leu Gly Asn Leu Lou Plo Tyr Ser Taap Pre Ser 

6-i5 650 655 

Val Val Phe Val Phe Leu Ser Val Phe Ala Val Val Thr He Leu Gir. 

660 665 670 

Cys Phe Leu lie Ser Thr Leu Phe Ser Arg .Ala As:; Leu Ala A ' a Ala 

675 680 685 

Cys G.iy Gly lie He Tyr Phe Thr Leu Tyr Leu Pro Tyr Val Leu Cys 
690 695 70C 

Val Ala Tip Gli: Asp Tyr Va] Gly Phe Thr Leu Lys lie Phe Ala Ser 

705 710 715 720 

Leu Leu Ser Pro Val Ala Phe Gly Phe Gly Cys Glu Tyr phe .Ala Leu 

72b 730 735 

Phe Glu Glu Gin Gly He Gly Val Gin Trp Asp Asn Le_ Phe He Ser 

740 745 ;5i 



WO 00/18912 



9 



PCT/F.P99/0699I 



Pro Val Giu Glu Asp Gly Phe A.sn Leu '''hr 'I'hr Ser Val Ser Met i-'.et 
755 760 7 65 

Leu Phe Asp Thr Phe Leu Tyr Gly v.il Ket T:.i Trp Tyr He Civ. Ala 

770 775 770 

Val Phe Pro Gly Gin Tyr Gly He Pro Aiu Pro Trp Tyr Phe Lro Cys 

785 790 795 a'jQ 

Thr Lys Ser Tyr Trp Phe Gly Glu 31u Ser Asp Glu Lys Ser His Pro 
3C5 810 815 

Gly Ser Asr. C-lr. Lys Aiu He ier Glu :l<> lys Met G.u Clu Glu Piu 
82C -75 =30 

Thr His Leu Lys Leu Gly Val :"iet lie Gin Asn Leu Val Lys Vdl Tyr 
B35 v4C 8<1o 

Arg Asp Gly Met Lys Val Ala Val Asp Giy leu Ale. Leu Z'.si: Phe Tyr 

850 055 660 

Glu Gly Gin lib Thr Ser Phe Leu Gly His Asr. Gly A..i Cly Lys Thr 
865 570 87b SbO 

Thr Tnr Met Ser He Leu Tin Giy _,ou Phe Pro Pro 'I'hr Ser Gly Thr 
885 897) 8 95 

Ala Tyr He Leu Giy Lys Asp He Aru Sor Glu Ket 5%-r Thr He Arc 
900 70 7 

Gin Asn Leu Giy Val Cys Pre Gin His Asr. Val Leu Phe Asp Mm. Leu 

915 77:0 925 

Thr Vdl Glu Glu His He Trp .'he Tyr Ala Arc Lou Lys Gly Leu Her 

930 9.75 940 

Glu Lys His Val Lys Ala Glu Pier Glu Gin Met Ala leu Asp Val Gly 
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945 950 955 900 

Leu Pro Ser ser Lys Leu l,ys 5e: Lys Thr Ser Gin Leu Ser Glv Gly 
965 970 375 

Met Gin Arg Lys Leu Ser Vai Aid Lku Ala ?he Vai Gly Gly Ser Lys 
980 985 993 

Val Val lie Leu Asp Glu Pic Thr Ala Gly Vol Asp Pro Tyr Ser Arg 
995 1000 1005 

Arc Gly He Tip clu Leu Leu Leu T.ys Tyr Are Gin Gly A:.:j I'hr lie 
-010 1C1= 1011) 

He Leu Ser Thr Kis His Kec Asp Glu Ala Asp Val leu Gly Asp Arq 
1C25 1030 I03o 1043 

He Alu He lie Ser His Gly Lys Leu Gys Cys Val Gly Ser Ser Leu 
1045 1050 1055 

Phe Leu Lys Asr. Gin Leu Gly Thr Gly Tyr Tyr Leu Thr Leu Val Tys 
1060 1C65 1070 

Lys Asp Vil Clu Sei Ser Leu Ser her Gys Arg Asr. Ser Ser r Thr 
1075 108U 1035 

Val Ser Tyr Leu Lys Lys Glu Asp Ser Val Ser Gin Ser Ser Ser Asp 
1090 1095 1100 

Ala Gly Leu Gly Ser Asp His Clu Ser Asp Thr Leu Thr Tie Asp Val 
H05 1110 1115 1120 

Ser Ala lie Ser Asn Leu He Arg Lys His Val Ser Glu AH Arc Leu 
112.5 1130 1135 

Val Glu Asp He Gly His Glu Leu Thr Tyr Vai Leu Pro Tyr Glu Ala 
1140 1145 1150 
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Aid Lya filu Gly Ala Phe Val Glu Leu Phe His Glu He Asp Asp Am: 
1155 1160 1165 

I.csu .Ser Asp Leu Gly lie ser Ser Tyr Siy lie ;'e: Gi.i Tr.r 1'r.r :,.•» 
1170 1170 _180 

Glu Glu Ilu PI i o Lou Lys Val A:,-. Gui Glu Ser Gly V.;l Asp .Ala Gps 

nab use 1191 iaoc 

Till Sur Asp Gly Tr.r Las Pro Ala Arc Art: Asn .Ars Arc Ala rue c.!y 

12-s 11:0 .2ih 

Asp lys G 1 : i Sor Cys Leu Arq Pro rise Tnr Gi„ A.ss Ast. Ala A*..- Asr 
1220 1221 123C 

Pro Asn Asp Ser Asp lis: Asp Pro Glu As Glu T!i: Ass _r.. 

1231 _u-10 H-lb 

Ser Gly Met Asp Gly Lys Gly Sor: !vr Glr, Val Lys Gly Tid Lys Lou 
1220 121= 1260 

Thr Gin Gin Gin The v.jl Ala Leu Leu Tip Lys Arq Leu Leu Hp Ala 
1265 127s 1275 nil 

Arc? Arg Ser A.ru Lys Gly One Pue Ala f,; r . He Val Leu ?rc Ala 
1285 HOC u29b 

Phe Val Cy.- lie A.a Leu Val Pee Ser Leu lie Vs.l Pro Pro Phe Glv 
130U 130s 1110 

I.y.s lyr Pro Ser Leu Glr. Leu Gin Pis p Mot Tvr Asn Glu Grr. Tyr 
1311 1320 is2S 

1330 1335 1340 
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Leu Asr. Ala Leu Thr Lys Asp E>r3 Gly t'he Gly Thr Arg Cys Met Glu 
-345 1350 1355 1360 

Gly Asn Pro lie fro Asp Thi PC3 Cys Gin Ala Gly Glu Glu (Jlu Trp 
13G5 1370 1375 

Thr Ihr Ala Pro Val Pre Git; Thr 11= Xer. Asp Leu P:.e Tin Asr. G-v 
1 3 6 C _3B5 _300 

As u Trp Tnr Met: Gin As:i Pro Ser Pro Ala Cys G;:i Cys Ger Lex Aa::< 
1395 1400 1405 

Lys He- I, y; _v:i Her Leu Pro Val Jys Pro Pro Glv A_ i Glv Glv Leo 
1110 1415 1420 

Pro Pro Pro Glr: Arc; Lys Gin Asn Thr Ala Asp lie Leu Gin Asp Lou 
1 425 1430 M35 1440 

Thr Gly Arg Asn I Le Ser Asp Tyr Leu Vjl Lys Thr Tyr Vol Gi n iy e 
1445 1450 14 55 

lie Ala Lys Ser Leu Lys Asn Lys Ilo Trp Val Asn Glu Phe Arg Tyr 
1400 1 4 0 u 147Q 

Gi y Gly Pne Ser Leu Gly Val Ser Asn Inr Gin Ala Leu Pro Pro ser 
1475 148: 1485 

Gin Glu Vol Asn Asp Ala Tin Lys Gin Met. T.y.s _ys His Leu Lys Leu 
1190 1495 1500 

Ala Lys Asp Ser Ser Ala Asp Arg Phe Leu Asn Ser Leu Gly Arg Oho 
15C5 1510 111; :521 

Met Thr Giy Leu Asp Thr Arg Asn Aon Val Lys Val Trp Phe ion As:: 
1325 .530 1535 

Lys Jly Trp Lis Ala lie Ser Ser She Leu Asn y-il lie As:: Asn Alri 
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Ile Leu Arc Al.» Asr. Leu 31n Lys Gly Glu Asr: l-ro Ser u__ ivr G.v 
1555 1560 .565 

lie Tin Ala Phe Asr. His Pro ^eu A3: 1 . _.<_•_. Thr Lys CJ_:i >_Ir. Le„ Ser 
1570 1575 15SC 

Glu Vol Ala Pro Met Tr.r Thr Sei Vai Asp Val Leu Val Ser II e cys 
1585 1SS0 1595 16C0 

Val Tie i'he Ala Ket Ser ?h<_ Val Pro Ala Ser Phe V.-i 1 Val Phe 1,(1:1 
1605 1610 rol.S 

lit; Gin Glu Arq v.il Ser Lys Aid Lys His Leu Tin Phe lie Ser Gly 
1620 1625 lt3C 

Val Lys Pro Val lie Tyr Tip Leu Ser Asn Phe Val Trp Asp Met Cys 
1635 ; 640 16-15 

Asn Tyr Val Vai Pre Ala Tr.r Leu Val lie lie lie Phe ile Cys Phi- 
1650 1655 1660 

Gin Gin Lys Ser Tyr Val 3er Ser Thr As:. Leu Pre Val Leu Ala Leu 
1G65 1670 1675 i6bC 

Leu Leu Leu Leu Tyr Gly Trp Ser lie Thr Pre Leu Mel. Tyr Pro Ala 
1685 1690 1695 

Ser ['he Vai Pre Lys lie Pro Se: Thr Ala Tyr v.il Val I.e.. ~'.r _cr 
1700 17C5 1715 

Val Asn Levi Phe ile Gly Ile As:: Gly Ser Val /,1a Tr.r Phe Val Leu 
171!) 1720 1725 

Glu Leu Phe Thr Asp Asr. Lys Leu Asn Asn Ile Asr. Asu lie ;_eu L"- 
1730 1735 17^0 
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Ser Val Phe Leu ile Phe Pro His Phe Cys Leu Cly Arg Gly Lea lie 
i"Mb 1750 1755 17oC 

Asp Met Val Lys Asn Gin Ala Met Ala Asp Ala Leu Glu Art) Phe Gly 
1765 1770 1775 

Glu Asn Arg Pho Val Ser Pro Leu Ser Trp Asp Leu Val Gly Arq Asn 
1780 1785 1791.) 

Leu Phe Ala Met Ala Val Glu Gly Val Val Phe Phe Leu lie Thr Val 
1795 1500 1805 

Leu Ile Glr. ?yr Arq Phe Phe Ile Arg Pre Arg Pro Val Asr. Ala _vs 
1810 1815 182C 

Leu Ser Pr: Leu Asn Asp Glu Asp Glu Asp Val Arg Arc Glu Arq G_n 
1B25 1830 1835 1340 

Arg Ile Leu Asp Gly Gly Gly Gin Asn Asp lie Leu Glu lie Lys Glu 
1845 1850 1655 

Leu Thr Ly: lie Tyi Arq Arc Lys Arg Lys Pro Ala Val Asp Arq isc 
1860 166d 1870 

Cys Val Glj. Ile Pro Pro Gly Glu Cys phe Gly Leu Leu Gly Val Asn 
1875 1380 1385 

Gly Ala Gly Lys Ser Ser Thr Phe Lys Met Leu Thr Gly Asp Thr Thr 
1890 1895 1900 

Val Thr Arg Gly -Asp Ala Phe Leu Asn Arg Asn Ser Ii.e Leu Ser Asn 
1905 1910 1915 pyvj 



lie His Glu Val His Gin Asn Met Gly Tyr Cys Pro Gin Phe Asp his. 

1925 193C 193s 
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lie Thr Glu Leu Leu Thr Gly Aig Glu His Val Glu Phe Phe Ala Lou 
1340 1945 195C 

Leu Arg Gly Val Pro Glu Lys Glu Val Gly Lys Val Gly Glu Trp A.a 
1955 I960 136:: 

lie Ar J Lys Leu Gly Leu Val Lys Tyr Gly Glu Lys Tyr Ala Giv Asr. 
1970 1975 1930 

Tyr Ser Gly Gly A=n Lys Arc Lys Lou Ser Thr Ala Met AJ a Leu He 
19B5 1990 1995 20CC 

Gly Gly Ire Pro Val Val 2se Leu Asp Glu ?r.-> Thr Tr: t I v KeL \sr 
2QG5 2010 2C15 

Pr: Lys Ala Arq Arg Pile leu Trp Mr. Cys Ala Le... :.ier 7a. V.il Lys 
2020 2C25 1022 

Glu GJv Arg Ser Val Val Lou Thr Ser His Sor Met Glu Glu Gys 3_ u 
2035 2040 20'-,5 

Ala Leu Cys Thr Arg Met Ala He yet Val Asr. Gly Arc The Aiq 2ys 

2050 :>CbS 2 j CO 

Leu Gly Ser Val Gin His jcu Lys Asr, Arq Phe Gly Asp Gly Tyr Tr.r 
2065 2070 2075 2,)RC 

He Val Val Arc lie Ala Gly Ser Asr. Pro Asp Leu Lys Pre Vol Gin 
2085 2090 2U95 

Asp Phe Phe Gly Leu Ala Phe Pro Gly Ser Vai Pro Lys Glu Lys His 
21 0C 2105 2110 

Arg Asr. t-'.ct Leu Gin Tyr Gin Geu Pro Ser Sei Leu ser Se: us, A-u 



Arg lie Phe Ser He Leu lor GJr. Ser Lys Lys A;g Leu His He G_u 
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2130 2133 21.13 

Asp Tyr 3er V,V. :i.?r Gl'.i Tr.r Hi; Leu Asa G 1 /, V.il 3he Val Asa Phi: 
2145- 2132 Lisa 

Aid Lys ftap Oln Ser Asp Asp Asp His Lej Lys Asp Leu 2er lei; Lis 
2165 2 17 j 2175 

: vs Asr. Gin rnr Vai Val Asp Val Ala Val Leu Thr Ser ?hn Leu Ola 
2 I 30 2'. K.3 2 190 

Asp Gle I.vs val Lvs Glu .0~r Ty:- vul 

.'223 

•'21C-- 3 
•el: ll • 1 13 J 
c212 • DMA 
-.213 • H bt.u-. 

■ 22C • 

s22 3- haxii: csNA of AKCB3 



■■ '100 ' 3 
cccaatg.-ic.-i 


a pittecatc 


^eggaaaLee 


e.qaa ega sua 


s^qsacacaq 


acaggggaua 


2; 3 


aaggcgsesu 


C'.-tgccagcs 


-jgesagaage 


cgscggtggc 


eas jqccqnu 


gcccr.gg age 




uuaaccc see 


a jccctcatx 


:eggasqa.aq 


ecscsascgc 


t-t ggascce 


gagaqeqact 


133 


atstg it ; :a 


qcaggccat.c 


catgq cases 


tgtcags age 


aca sggeact 


sascatcqeq 


2-10 


caseggctga 


q .aceqPiqa 


gcacgcgcac 


cesastqsqq 


tgcrcqac.-ia 




33!. 


etqeagcagg 


•jcaccca sea 


qcagcttcct 


t.gae.scaggg 


egg gestosa 


cqqeaaqctr. 


360 


gt tqeagegg 


caqa-qtggg 


gtttcaaege 


cjsaqacetc 


acagceggcc 


acaacqagcc 


",2 0 


tqtagscaac 


q jqt. sacaag 


gecsgategg 


eggeces sec 


ttcgccaggi. 


qqeagaqgae 


4BC 


ccggt-gsssg 


aeegqeanat 


jtgcccacgg 


a qgtstscag 


CLg sse.ease. 


aaqcccaqgc 


5-1 (. 


cogcagsi :.- 


j laaqac gas 


isgsca' ese 


c-sarnatcae 


cgceta:aca 


e.tcttq esse 


3 2 2 


tog tecs a jc. 


sccattcsca 


gggsactsuu. 


t ; SCCCISar.Sl 


gag jcatgtc 


saagag sasa 


02,2 


gtcctctccc 


cicacccstc 


eagagaaegg 


g -ttcccsqt 


ccggagggaq 


acacqgggaa 


720 


egggatttte 


cqcctct sec 


tctsgccagc 


rctqtqagtc 


tggscagggc 


qqgtagqgsg 


7 3 0 
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aagccagqct cactgtgac:; fi4C 

cqggaggggc cqgaggqcc:.: 9 )0 

cctggclqgc agccgcccrc Out! 

cjrjaccttcat gagaqgcaTt I>J20 

arctggctt- gcaagaqgtq iqfiO 

cctracaccr l : :to 

:J10 ■• 1 

;211 • 1 304 

..'12 ' D.N A 

'..'13 ■ H'imari 



cgtggagggc 
acacgaaacc 
c ;cag zccqq 
c:cacacc::q 
;t.ctL ;t gtc 
goaa -at Jtt 



atctgqcqgc 
qcaactggqg 
cacccagctt 
ccgctgtgcq 
tttggtggan 
gagagaa zc-z 



caa-Lgcccg 
gagtgaggay 

ctgjtgqctg 
aggatggtgc 
ggqcaataaa 



cqgc ;aatct 
ciggacaqqt 
tcaatcaa;c 
qaggccacgt. 
aaagocaagg 
gqgtacta -jc 



qqqqajatga 


gaaacctgq: 


aqaattgcaa 


qqqgtctaga 


caaa qaata- 


gcagg-jcaga 




l Jaaa lg qqg 


"tt-caaaq 


aggaagaaga 


aaaqagcagc 


aa :a sa qatc 




i. t 


• i caa jaagg 


L gaaatt-tig 


g;a;rgcq.r,g 


garccaatgg 


qg ruggaaaa 


agqtc ^tcqa 


ItC 


qr aga itgat 


aqztggg.it.:; 


.icaaagccaa 


cqgaqggaga 


ggqggaactg 


aaagg ctgca 


2 ■-; i; 


gqqcagtqqt 


g g-jccacctg 


ggg-.actg:;.: 


aaagagaa 


cgqgqq jtgg 


.:cco.t jctga 


q f 


orqtg aggya 


aoacctggac 


gtgqaqgcqg 


ccqqcaaggq 


gcqcaggaaa 


gcgga :gcga 




ggztcjocat 


o qcaagatqa 


gr.gagrgci q 


-caaaqqgca 


qgagaaqcrg 


aaccficx qy 


4; i; 


qg aagaaatq 


aagagcaqga 


at zacgagaa 


acqtgqgtqq 




-tccqgggaa 


qtq. 


a ;qca rcqgq 


■qctgctccqy 


yaqgaaccaq 


atacgggcai: 


aaccccacag 


gyaagcagca 


01 g 


aucg-Ltcgca 


ggoaatccag 


gcagqcgqta 


aaaacacaga 


ga gaggtgrc 


-:i::-cqgac :a 


bl 1 


•.-a-aaccq 


ggctgaqgcq 


gaagccttg" 


gtgacagtqq 


gg :ca-::av_g 


gqgtc-ggaa 


6-: l ' 


q'—qqjgatg 


c»t-w(jgctcc 


aq :caacac a 


qgaaaaacaa 


agqqgq :aag 


gaqta :aqqc 




q-jgag ~taaa 


agqgaaggaa 


acgqcLcaag 


cqactttgij; 


ccaca-tgag 


aqtcqgaaijc 




: r .:tc;cdcd 


jq.:qgcaggg 


caggaaagg i 


aqqccqctqc 


qtqaa qqtat 


aagcqgcq.jc 




gqggcagacg 


q "taccccct 


a" qacagac ~ 


qqqcacaaaq 


qagaag qaqt 


gaaagzar.aa 




:qqqaic::r.g 


jaaqaaqaca 


g.-'cqLLctcc 


'-.qzqcacacz 


ggar.aaqg-.n 


_c :t~ ana..;.: 






a scaggaagL 


Laqgaaatqq 


qqraaugaaaa 




aca-ai. :at:"c 


K . C 


i; gtgqaacc 


qqaaaaccr.c 


aaac.ct.aqta 


atttqttg qq 


gaqctcqtat 


aaaac-qa- q 


1 i- •. V, 


".r.r.r.atgraa 


taaqLaaLag 


taqgqqqaaq 


qtqaaagaqa 


at- taaaaqq 


aaci; -aqgt 


1.4 2 


al.attttgta 


aatqtagtta 


acaaataoaq 


aaatqqqaaa 


at.-.att:qqc 


aqctc Aaaca 


1290 


q a ggggtgat 


agcaaacctg 


qgaqaaaggg 


aaqacaaaat 


at. qaqqaaag 


tcaccaaaag 


12'dG 
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agtcaqgcac tgggtattgt guaaatfiaaa ctatat.i.iac tcaa 133.; 





c 


:211 


OS 


:212 • 




:21 3 ■ 


Huina 


: . 1 2 3 • 


Part 



iol peptide sequence ot 1 t ABC's } 



G.OO • 5 

G G. ier Pke Asp Thr He 2rc Thr Tyr Leu Gi:; Trp Mot Get Get lie 

5«r ?yr Val Arg Tyr G:y Fhc Clu Gly V<sl : le Leu S.<t lie Get C>y 
20 2: 30 

G-.-i: ,3si; Arg Giu Asp Lei; H: -, ;jys Asp lie Asp Glu The Gyt His pin- 
3b -10 <;5 

Gin :,ys 5er Glu Ala ile L=i. hi a Clu Geu Asp v.il Glu As:, a:..-. Ivs 
leu 

■ 210> 6 

•211 4s;&.i 

• 2122 DMA 

• 213: Hicnar. 

• 220: 

• 223:- huxar. cGHA of AFiCCG ;MRl>2i 
■100> fi 

atagaacagt cttcgttcca q,icqcagt.rc agcaatcato ctggagaagt tctgcd.-ir.tc G.~ 
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tactttttgg 


aattcctcat 


tcctggacag 


qcaaactgtr 


ctggtgtgga 


ttcccttqyg 


tctccacgcg 


rataaatcca 


qgc.ccaagag 


gcaggtattc 


gttggr.tttc 


ttcttatt jl 


acaagacttt 


ggacaagcca 


cagt :cct jc 


ag gcacatgg 


ctcctggttt 


tgctgatcaa 


ct rctggtt ; 


ctgtccctat 


tctgqatlct 


ga ttct gat-; 


cggacactct 


tacagggtga 


cttcatctc: 


tacggattc : 


agat actgat 


tgagr.cHt z~i 


aaaaat :cat 


care :atagc 


gtatgaca 3 : 


ateatt :tga 


aagg :ta::aa 


ayttgatga-: 


qaqatqaaaa 


ccaa ).:;'.:r r. 


aqagcayoa; 


aaaqccagg.; 


cage v.:-_-z-:,\ 


ctetyga^c,; 


agqctgcct.3 


gctt :aac ia 


tatg jaag.u 


gttgaaaag a 


aaaa iaa 3aa 


etggttgatg 


aaggctctg 1 


tcaaaacttt 


gaagctagtg 


aatgacatc 


t-acqtttat. 


ctttgcaayt 


gaccgLqaca 


catattt 3;: 3 


cactgc)g,r: 


ctcattcaga 


cttt.rr.giMt 


gggtytaaai 


gtacggac.ag 


atatcat 33; 


aaacttgga: 


aggaaqgagt 


acac:gtt 3.3 


eaagaagat: 


atyjatgtqa 


z zaa :tr aa 


3'cttat :c 


^tcttctt ;c 


taaqaagaja 


gitgatggtg 


;tr..jtaat zc 


aaaf.aa aye 


qatcaaaaat 


atyaagaata 


aaga.;aaa :r. 


aatcaagitc 


ctgaaatata 


tvgcaagcqa 


ccggaagaaa 


gagctcaaga 


acntqet. gqc 


cy tcttctag 


ttaactccaq 


tactggtatc 


gyatagcaac 


aatatttt jg 


atgcacaa.ia 


octgcgcttt 


ccactgagea 


tgettec :a- 


ttccacagay 


aggctagaga 


agaaottgeg 


aaatagctg 


aattttga aa 


aayce.it 3 :a 


tgattcgga^ 


qccacagtcc 


gagatut 3.:,] 


tgtgataggc 


octgtcgget 


ctgcgaaacc 


ggaaaatgtc 


cacgggcata 




ctggattcay 


aatygcacta 


taaagga caa 


qaggtaccag 


caaytactgg 


aggectgrqe 



teeggayyea 


qacctgccac 


tttgttr.tqa 


120 


ct t act a tgg 


ctcctgyccc 


cctggcdac: 


J 


atcor.ee acc 


aceaaac: ci 


atcttqttaa 


1 1: 


agcaqcaata 


gay.atiggcca 


ttgtactcac 


3 !0 


1 3ttcgatat 


accaat-caa 


qcetctacct 


3',r. 


atacagaaga 


caatyqtgty 


tacagaaaaa 


■4.1.1 


ctcgata :tc 


tgtggeactt 


tccaatttca 


4:: ) 


csattctaat 


ctaqcctact 


ectgeztyt t 


J-': J 


c ;tqatcttt 


acagaatttt 


cagaaa.s-aa 


60 j 


ccc.attc:tg 


aataqcatta 


cctacagctg 




qegtcat :tg 


a::.i':tcgac3 


atatctgac 1 


■ 


a 3tgagcaag 


'. caaaaacc j 


aea-igaaya j 


'< ' .; 


c jgaccy jag 


giq-iacacc- 


cecaccdq=a 


; 


qaatca.3..-.gt 


caaaqecaay 


atqcc :t,t:;r 


r < J ) 


ctccgygacc 


aaaaaagac : 


ttcca iaa lc 


) ..■) 


ccacatgqtq 


ctctcgaaat 


cattcatact 


iCa'J 


gagtattcag 


ccgatgaaat 


tgctq jtctc 


I'.H • 


gattgqatat 


ccctctgcaa 


tcatcttatt 


: :■] ) 


tcagtgtcat 


taacaaetgt 


gctitcaagc. 


:;:.) 1 


ttctgaav/at 


a 13a a go cat 


tqaccttatc 


'■ . ' *.v 


agaaacaqag 


aa.ctqaayc 


ctgtygarq.; 


:?: ; 


geacatgetg 


tgytcaagtq 


ttatj: aaqa^ 


1. ' 1.' 


g-taqaaccc 


taag-:::--a.3 


cagyr. 3— .aa 


-■: 1" 


gatactgtac 


acaaayagta 


agacaartca 


-Lt" 


L Jtaaagatc 


argaatgaga 


ttcatagtgc 


>" 


accttcaatc 


aq.ayaceaay 


tacaaaacct 


t;" 1 1 


ctttagtcaa 


ctacagtgtg 


ta-ytaatatt 


'. i.H:.' 


tytggtcaca 


ttttctqttt 


atgtoatggt 


: ■•',!. 


yqccttcaec 


tccattaccc 


tc-t :. aatat 


If ny 


gatgatcacc 


tcc.atgatcc 


ayyc : jc-qt 


■ j ' 


aggggatgac 


ccyyacacar 


atyc -.at tag 




gttrtctyaq 


ycccccttta 


aai-.gggaaca 




cctggacat:. 


a-qqeaggcu 


a.aataytggc 




ctcatlgala 


tcaqccatqc 


Lgqqagaaat 


t . ai 


gggcaccact 


goctatgtcc 


cri aaq aaqtc 




catccttttt 


ygaacagagt 


tt aatgaaaa 






ga attggaaa 


tgctgcctgg 





WO 00/18912 



20 



PCT/EPiWOeWl 



aggagatttg gctgagattg gagagaaggg 
gatcagcctg gccagagcLa cctaccaaaa 
gtctgcagtg gatgctcaLq taggaaaa :a 
cctgttgaaa ggcaagactc gactc-_tggt. 
ygatgagatt gragttctgg ggaatgyaac 
cctggccaaa aaaggagagt t.tgctaagaa 
tgaagaggaa jccacagtco atgatggcag 
atcqagtgtg gaagagatcc ccgaagatgn 
cttujgtcqa acacttagcc gcagctcLag 
aaaccccttq aaaacncgga atctgaaLag 
acaaaaacta attaagaagg asf-sata.ga 
ggagr.accta ;aagcaataq qat.tqttrtc 
gaa'-Lctyr.g jrttccsttg :j3tc;sac.:: 
aata'^Lcaa- igcaccyacc atccaaoitx 
aqcc^rggga ctaqcccaag gtatattt-jc 
ttr. agtcaa'. jcatcaaata tcttjoar.ia 
tatgagattt r.r.tgacacaa cacccacajg 
esccacaguj jatgacaccc tgaca;ag-..c 
gataatcagc .icccttgtca r.yat.-tccHt 
cc=tcttggc a-ta-ttaty t atct gtt ~a 
gaggegtctg qactctgtca c; aaggtcc ;c 
aggtttccca gtt.atccgtg c at'tgag aa 
ga^gattgac aacaaccaqa a = tgr.gr.ct.: 
aar.r.-gcctg yagztggttg ggaaqa:.g.-c 
t-tatagagat accrtaagtg ggyaaactqt 
cacacaaacc ctgaactgg; tggtgaggat 
tgt-gagcga ataactgagt acacaaaagt 
gaggactccg ccagattggc cragcaaagg 
gtacqgacct qagztggatc tggtrcr.cag 
gaagat-ggt. gtggtgggca ggacaggaqc 
■:agaatctla qaggctgccg g;gg':cagat 
cgjqctccac gacctccgay a^aa'jr.tgnc 
cggaagccuy . ujgatgaat: L:ya;c:;:it 
ggccctggag arggctcac: traa.jzcstt 
cgaaggtaca gaggctggtg gaaa -atgag 
cagggctctag c-tcggaaat ojaagatcct 
r.ctagagaca gacaaccrca ttcagacgca 



cataaatctt 


dgt.ggggctc 


agaaccagcg 




34 0 


t.t:taqacata 


lat.attatag 


dtgaccccct. 




4jg 


tattcttaat 


aaggtcttgg 


gccL-caatgg 






tacacatayc 


atqaactrr.c 


ttcctcaagr 






aat-gtagay 


aaagyaLcct 


acagzgci ct 


- 


Lj ■ j 0 


tctgaagaca 


t"ctaayac 


atacaggcc; 


- 


6 1 ) 


tgaagaagaa 


gcayatgact 


atgqqcrgat 




7.10 


agcctccata 


ar.catgagaa 


yayagaacag 




7 .30 


ytccaatgg^ 


aggcatctga 


-igtccctyag 


P 


ti . 1 1 j 


-crgaagga.a 


gacgaagaac 


tagtgaaagq 


'- 


Si: j 


aactggaaaq 


gcgaagttct 


zcalczacct 


'- 


':- 4 . 


gataLtctta 


'i-.C. it ccttc 


ayr.l.rgtgat: 






::-ggc::ag. 


;.:"rggscca 


g- aa^l,. 






:cagagcga- 


■ ■■ .nagagcty 


gaytrtaagy 




.. .: 


jttcacagca 


cattr;tgga 


grgc-tctriy 




:tq 


IcaacLg aLg 


."..raatalcq 


-tcgagca:;:; 




;:.;o 


:cggattgty 


.jacagjttug 


caggcgataL 






:ttgcvjc-icg 


- gg at La cat 


gatrccLgjg 






ggrcaccccr 


qtctt:acca 


t-atcgr.q-, t 




,2 a 


gatglt;tat 


qrtgr.ctacct 


cccgcqagat 




'■. 6 


aatctactct 


cact.t jagcg 


ajaccciatc 


-• 




.-.aag-ag rga 


i. r.rcwaaac 


a :aarcagg- 


- 


' 


_tc;tggat 


.:'"tc:ad-jd 


r- gacrtgc 




, (.« 


tg-.ct-c-.tr 


- cagc-:ttga 


i-gatgc-ta- 






-gg-ttLgti 


ccgcoiaatg 


cactcaataa 


■j 


"■' - 0 


gaoatcagaa 


a :aqaqacca 


aaattgtg.jc 






ggaaaatqag 


g aaccctggg 


*.ga -r.gataa 




■-co 


aaagatccag 


"itaacaact. 


t^qcaagtg :g 




-f 0 


a ggcatcac. 


tgrgacatcq 


ycagcatgga 






"-ggaaag-c,:. 


"ccctcacaa 


actgcctc- t 


<\ 




1 Stcatr.gar 


ggagtaya La 


t-tgcttccat 


4 




oatcat.coc:: 


cagqai_ccaa 


f.':ccgctc-..i: 


4 


' f\i 


■: aacaac-.u,: 


■;caqa'.uat:y 


agatctgy.jd 






tgtggnc, iqa 


ctq:_;aac::tq 


ggtratc:: -a 


1 




catagqaoag 


aggcagc-..gu 


LgLgcctg.jy 


■1 




ggtccrggat 


gaggccacl-g 


ctqcggtgga 


4 


4 4 0 


catccaaaac. 


cagttcgcci; 


ai;t.gcacag t 


4 


500 
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qatcaccatc gcccacaggc tgsacaccat 
caacgggaaq attatagagt gcggcaqccc 
ttactttatq gctaaqgaag ctggcattga 
ggccccatgg gttagaaaag gactataaga 
aaatacagaa tacatacaaa agtgtgtata 
jacccatgaa cctactaccc aggttaagaa 
aaaa 

••210> 7 

■:J1I- ifiAC 

?.12 • DNA 

■ 213 • Human 



• J2C • 

■:J23 ■ human cDNA oi ABCB1 (MDR1 ) 



<-mo • 7 






cctaztctat 


tcagacatLc 


t ccagattcc 


aqgagtactc 


act t caggaa 


gcaaccagar 


-cctgctgga 


aattcaacc: 


gtttcgoag': 


gqccgggagc 


aqtcatatg:. 


ggtgaggct g 


gggcr gagca 


cagcgc" tc :j 


ccctctttg: 


gctc.tcr.aa 


get caaagaa 


gcagaggccg 


agtoigagta 




agatttcac j 


cqggatggat 


cttqaagggg 


accgcaatgg 


gnac.-iataaa 


agtgaaaaag 


ataagaagg -. 


gtttcgctaf. 


tcaaattgg; 


ttcacaaqtr 


catccaLggg 


gccggactt; 


ctctcatqat 


tgcaaatgca 


ggaaatttag 


aagatctgat 


r.gat.icaggg 


ttcttcatg 1 


atctggagga 


'-ggaattggt 


gctggg jtg: 


tggttgctgq 


agct-jgaaga 


caaataoaca 


aaattagaaa 


gataggctgg 


ttl.gatgtgc 


acgatgttg 5 


ctctaagatt 


aatgaagtta 


ttggtgac.a -i 


atttttcact 


gggr.tt.3tac 


taggaLLtac 


ggccatcagt 


cctgttcttq 


gactgtcag ; 


v.actgataaa 


gaactcttag 


cgtatgcaa a 



catggacagt 


qacaaggtaa 


tqgt'jcr.aga 


4'jiU 


tgaagaactc 


ttacaaatcc 


ctggaccL'tt 


b:>:> 


gaatgtgaac 


agcacaaaat 


tctagcaqaa 


■'! f,»0 


ataatttctr. 


atttaatttt 


atr.ttttata 


4740 


aaatgtacgt 


r ttaaaaaag 


gataagtgaa 


A'-iOQ 


aataaatgtc 


accaggtact 


tgaaaaaaaa 


Hi GO 








4 MIS'! 



taaagattag 


agaccatttc 


I : 








aaangagagg 


r gcaacggaa 


g r 


jaqaaca L 






ttctcgagg.i 


atqagcaLtc; 


ag 


ccaatc::._; 






attgg itq.jg 


cacjaa:vag:j 


q : 


;gggg.-gi 






cacaiggaa^c 


"cagccat 






3i 




cr.gttc-gtct 


c jl ': taggr.c 


tt 








tcttggtggc 


cgtLccaagg 




;gcgaqqt 






aggagcaaag 


aagaagaact 


t. 


•-tcaaact 






aaagaaacja 


agtqtcagtg 


r a 


Ttttcaat 






gtatatggtg 


ctgggaacr.:. 




jctgcca:. 






gctggr.gttt 


ggagaaatqa 




jatatctc 


t'i 




gtcaaacatc 


actaatagaa 


9- 


"j at atcaa 






agacatgacc 


aggtatgcct 


d'; 


tattacag 


7 c 


ii 


trtacattcag 


g';- tcatttt 


gg 


tgcctggc 




0 


acagtttLLL 


catgctacaa 




.:gacagga 




0 


ggagcttaac 


acragactta 




gntqaxgt 


9i 


■ ) 


aattggaatg 


tr.-ttcagt 




atggcaac 


1( 




acgtggttcg 


aa jctaaccc 


".r. gtgatttL 


1 ( 




tqctgtct.gg 


g.-:a:iagatac 


La 


t-ttcatt 






agctggagca 


gtagctgaag 




gtcttggc 


1 : 


nc 
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agcaatcaya ac tgtgattq cacttgtjogg 
aaatttagaa gaagc-aaaa gaaLtgggat 
aggggctgat rtcctgctca t.ctaujcs;c 
cttggtcccc tcaggggaaa autctattgg 
aattajqggat tttagtgtatg gaaaaggcatc 
aggagsagct tatgaaataca acaaqataat 
gaagagaggg gacaaaccag ataa^atcaa 
cacttaccca tctcgaaaag aagtaaagat 
tgggcagacg qt.gqccgtgg ttgqjaaaag 
gatgcagagg rtctatgacc ccacagaggg 
gaccaaaaat gtaaggt.tc tacgggaaat 
jxtt.gccacc aagaaagcig aaaacataaq 
aaatgacaaa yal.gtaaagg asgc:a.K:c 
ar.r.tgacacc .aagqat jgag agagagggac 
agccattgea cgtgacctgg gtcgaaanac 
agcctaggar. a.aagaaaccg aagaagtgat 
t;ggaca;acc attatgatag ::tca:cgr;: 
I3?ttrc:?at aat.gajLca rtgtggagaa 
a;;aatttac f..aaj;trq icacsa:::» 
agaagctqat gaat.caaaaa g-gaaatLja 
acqcagtcta aaaaqaaaaa gatcaactac 
eagaaagatt agtaaaaaag sggctcr.j-j.i 
gaatatgaag aaaaatataa aaagaaag ac; 
tagaaaLqgs ggacggaaaa giqcattrjc 
tacaagaatt gatganact .g aaacaaaaag 
l:tagccctt jga-i'.t.ittt ctttaa'tac 
agctggagag atcatacacaa agcggcaaaag 
ggatgtgagt rgjcctgatg- acccaaaaaa 
caatcaagct icacaagtta aagggcr.ta; 
".ataccaaat af.agqgacag gasi.aa.ta; 
gttactctta •jcaacujt.aa ccatnartgc 
gacacgacaa qca atagaaag aiaaaaaaga 
agcaatagaa aa:t:c l gaa ccgttqgttc 
gaatcctcag ag agagcagg taccataaag 
aattacaatt tcggcaccc aggcaatgaL 
tggagcctac Ltggrgqcac ataaactial 
agctgttgtc Otaayagcca tggccqqggg 



acaaaagaaa 


gaacrcgaaa 


g;taaaaai,; 


126a 


aaagaaagcL 


aaaacagcca 


a aaa c t a: tai 


: 


ttata-ctg 


gccatcagy' 


at gggaaaac 


• a a ia 


acdfiyr. 1 :(:tc 


actgtdt.L;;r. 


ttaacr.yi art 


-aii: 


qecaaycat.t 


gaagca tt: ag 


aaactgcaac 


iaigi 


tagaaaat.aag 


ccaagLar.r.g 


acagcaattc 


1 - ■: g 


gggaaatrtg 


gaaataagaa 


at jLaaactt 


1 


cttqaagggc 


.atgaaccgga 


ag jjtgcagag 


1 -ZR'j 


aggcagtggg 


aagagcacaa 


cagtccagc.a 




gaiaggtcagt 


gttgatggac 


aggatattag 


IS 00 


aattggtgtg 


gagaqr aagq 


aacctggatt 


1 H6C 


at-aaqgacgt 


gaaaat qtca 


ciaatngatg = 


: 9?t! 


ctatgaqgtt 


a acatg aaa a 


lagarat cataa 


:?su 


cgagatcaga 


jgtgggaaqa 


. ; g ^gagq^t 


,aiag 


caagaaccta 


■:tgatggatg 


agqccacgaa 


/ 1 0 a 


taaggr.gqra 


atga-acaagg 


-ragaaaaga 


aagj 


gaqtaaaga- 


actaaaaatg 


acatc = t:agc 




aagaa*-,acat 


gaagaact.aa 


t gaaagag. aa 


1' 2 a C 


g acaqcag aa 


.-.cj .. gaa jr a.j 


cia a :a.aaau = 


_ a. ■) a 


l joatrqgaa 


a*agtct tcaa 


attja t t r^i.a.0 


2'1 JO 


1. ag ajagtagtc 


agaggatcaa 


d.Tia ::::caa_ga 


2-1 bO 


t gaaagtata 


a:::r aaa gtaa 


acattaggag 


2 220 


taattaogta 


gaa gaaata- 


• a' atgacaa 


■ a '■< i i 


a at a a aa - * ' 


aa aag.it •. a 


taqcggttaa 


2a-10 


a aagaataga 


aacaogt.:. ; i. 


oaatai t. ga t 


a a i 1 ; ) 


at" ttcctt 


izaq-?,} taaca 


cattaqgaaa 


2 2£g 


a ta aatgg a a 


at:: agaacaa 


tg:q.;:aqaaa 


a62!2 


caccactgg.s 


q':aaaga;ti 


aaaaggatccc 


aii!0. 


aggttciaagg 


::tta;ctgaaa 


la acccagaa 


2 2 4 2' 


aaccttacaa;: 


aatggttgcc 


jaataacact 


ag2)2l 


aaaagcaggti 


gttgttg aaa 


agaaaarg'^t 


at! 0 2 


acaagaaggt 


gctiagga^ga 


aarcaacaaa 


2 ] 2 a 


tL'-cacacaa 


gagcagaayt 


aaaaaca^aa 


213: 


aaac:c:tic 


aggaaag aic 


aaaaaLaaaq 


aa;- 


gt atttctca 


tatgaLggaa 


gttgaaggta 


" "a'') " 


gaqc-ttgac 


gatgttctgt 


tagaactattc 


:3u2 


gcaagtcagt 


CcatLt.g — - 


ftgaataaac 
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caaagcaaaa 


atatcagcag 


cccacatcat 


catgaLcat.t 


qaaaaaaccc 


ctttgattga 


3 4 & 2' 


cagctacagc 


acggaaggcc 


Laacqccgaa 


cacattgyaa 


ggaaatgtca 


catttcgt ja 


3:-.-,c 


agttgtattc 


aactatccaa 


cccqaccgga 


catcccaqtq 


cttcag ggac 


tgagcct.gna 


3000 


ggtgaaqaag 


ggccaga ;gc 


tggctctggc 


ggqr.ngcaga 


ggctgt:jcga 


agagtacart 


j 


ygtccagctc 


stggaqc jet 


tctacgacuu 


cttggcaggg 


4SS 4Lg_-tgc 


t tgatggcaa 


3 0 


agaaataaag 


cgactgaa Uj 


ttcactggcc 


ccqagcacac 


cty jgcatrq 


tc:..i:ai[f.io 


.; 3 3 3 


gcccatcclg 


tttgactgc.a 


gcattyctga 


gaacattccc 


ta v ^g acaca 


dcaqccc;q< :t 


j u 3 ; : 


ggtgtcacag 


qaagagaccg 


tgagygcaqr 


aaaqgagg. :c 


a ucata :atg 


at tcstcca 


j 33 3; 


jtca ittjccc 


aataaatata 


gcactaaagt 


aggagaaaaa 


q jaacccagc 


tttctggtgy 


3 9t3.j 


:cagaaacaa 


cgcattgcca 


tagctcqtgc 


ccttgt t.aqa 


c igoctcata 


t ttLyctt ' t 


422U 


■; jatgaagcc 


acgtcaqc", c 


tggataca ja 


aagtqaaaaa 


qzL;: ccaaq 


a dgcac cga 


3'3ii 


:aaa gccaga 


gaaggccqca 


cctgcatt jt. 


J-'." tqctra... 


eg.: :-a;;ca 


C: :a tcatdd 


3 13 


K 3Cd gdCf...-. 


atagtggtgt 


ttCdg,)..a jg 


caqaqtcaay 


g .it rat ggca 


cjcatcag.„. = 




g;tg : r.ggca 


cagaaaggea 


tctd r r:r:r 


aatgylcaat 


q:c:acgc:.g 


q aacadaqi. g 


4 3: 3 3 


: -agtgaact 


ctgac'g'.a - : 


gagatatt ".a 


atactf.-.ta 


atar.tvqi -r 


a gatatqara 


4 33 . 


v.ta" traaa 


gtcaaaaqca 


.jacnctta ;a 


oaa -.gaa 


g.aggL, 3 :.c-g 


t ttaa, : i. 


3 3 - 1 


ectcaqtcaa 


gttcagagtc 


ttcagaga;L 


Laqtaa^naa 


aggaacajac 


tgagayacat 


•i 3 4 '3 


catcaagcyg 


agagaaatca 


cagtttaaac 


tycattataa 


a':tt.catasc 


agaat taaaa 


4 b 3 (3 


tagattLtaa 


aaqataaaat 


gtgtaat : rr 


gctcatatct 


t';cr:ii 1 1 tag 


a :;.g t aactq 


3 3)30 


actgccta.gc 


taaaagatta 


tayaagtagc 


aaaaagtatt. 


gaaatgtttg 


cataaagtqt 


3 62 (J 


cr.atditaaa 


act.aaacttt 


catgtg 








4 64 c 



2 3 3.- 31 

:2 11:- fl(34 

■.2:2:- DNA 

• 2 3 3 - Human 

3?212. 

223 - liicr.au C2NA or A3CD2 .,U:»H> 
:4 00> 8 

^aatqqacca gacccggLgc tgctaagagg ccxarcc; tggcggct.gc goeatatgee 22 

.-.tgaaaaccc tcv.atccr.at cattggraay egctraaage a^t.vi.ggcca cc = :i,. i.j.ao :3a 

.aaqcagcag aL^acactcc tgcagagaac acigaaatac caca; ":[.--,.! : r aag^ca.^a '3d 

rgtgaaaaac ar.tcgcctgg agtgaatgca ga-t"cttca a,;t:,.gcta :t aga a.;,: 34U 

laaattttgt tlccaaaacc tgtgaccact gaaacaacgt qgctccgcct qcattci.:: c "20 

gctctaatct caagaacctt tctttctBte tatg-gqetg gtctgq.^igg aaj a ,- ; ; arc 3-30 
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aaaagcattg 


tggaaaagaa 


gcaiqygact. 


tccatcatca 


aa:.taat.caa 


gcqgcttis La 


420 


atLgccatcc 




cgtaaacagl: 


gcaataagg L 


ac :tqgaar_q 


caaa\.tggg t 


4t'U 


ttggccttca 


gaactcgccl 


agtagaaaac 


gcc'atgaaa 


or.a.tttac 


aaa - _cagacL 




La-auataaag 


tgatcaa-at 


ggaqqgqaqq 


ctggcaaaac 


cr-accaatc 


tcv.acqcag 


620 


aarattatqa 


tgrtcticoaa 


aqctgrggct 


cacctgta:iv. 


cc i,jtctgac 


CdiJ.icctatt 


6-,:) 


ttagatgtaa 


tgcLg iCC^C 


cr.a:aca :tc 




ctacatccaq 


aggagcaagc 


72) 


ccaattgggc 


ccaccatacl 


aqcaggactt 


giggtgtatg 


ccacrgcLaa 


agtgttaaaa 


iin 


gcctgttctc 


ccaaattcgg 


gaaac-ggtg 


gaagaqcaag 


cagaLaqaaa 


aqgctatf. r.g 


H - "i 


cggtaegtqc 


acrcgagaat 


cat j 








2tH 



-.:10 ■ 9 

.••11 • 2720 

2 12 ■ DMA 

212- Hunan 



•'220 
•:223 



jr. cDNA o: AP.CD1 



■MOO • 9 
qoqga :ggac 
aqgtggagag 
ccagggcact 
cgacg ar.gga 
aagc gacagt 
oaqag aaaca 
ccza- :ccggc 
qyaaaacgct 
tctacgccr- 
aggcaacgca 
cgcajjygcr. 
ggct gatggc 
■;r:g -.;cgga 
gg jagctqcr 
r--a;:tgga 
ga '.nctactt 
aa ;ctgacca 
aatccaacct 



g aqcctgq-g 
gaagagacg-; 
gaaaggaca j 
g}gcc:tgaq 
■":agggg.jj 
a;ccctcca g 
a gccagcacj 
gaagcgcacj 
ggtgagccag 
ggaggac-.c: 
■"tgcggat: 

•:ggaayg.:Lg 
gcagcggot; 
gggccaaat g 
ct::ccaq~ag 
gtatctgacg 
caccaagcca 



=a:..lgao 
jagacicaa.j 
'a-: 

j-cj.^a gg- 
:ca jc;qcct 
ggt ga:a-gc 
jccgt ~c~cc 
-.gcctggcc: 
ggggLLjqcgq 
cgg^ggcag; 



gactivgg 
:gqt gca 

citcg ;c; 

arcntcgt 



gaggacgtgg 
ctcctqgacg 



gggaqrcaa: 
:gagaccrc~ 
\ a; ::ccac: 
:aggcqc:o; 
"c:agt-g.: 
;aar_gcr.g ■ 
gggtyct." : 
agg:cct;g; 
agyaragggg 
-gijrcaasg: 
-g:tccc:cg 
tgagccg;.a j 
t:q;ccg:ai 
; :cccgc:a : 
-acgqay ;:: j 
gggLcag-a j 
-ggacttqag- 
Lqgctgtgai: 



gygggaygag 
ca,ggc-:cuiq 
tgqgatgccc 
ag .:aoc:ac:cr 
i::.. iqacaaca 
naaaggcacc 
caggccccgq 
ggac'atgga 
tcatcaggag 
_g gaar.caac 
gg:: .:qtgt gc 
ctv.-actiqt zq 
ygjcccgcgc 
ct'jcgcqagc 
t-r.ggcgg:c 
cacggacggg 
qgcctctg-g 
rtcctacaac 



gaggaqqaqa bL 

..urc-cagqqg 12') 

gaaqagcc:g ls<>) 

-gggggac-., 2-n 

gg::;caggg!. 22 > 

agaacaagic 22 J 

;cat:ggcggg 42) 

go : racaaag 48 J 

rcagczgggg 3>. ) 

:gqgtattqc hi: j 

:qggaga;gg bz ) 

qzgtatgtgg 72a 

gc^ttcggai. 71!) 

3.gt:gccaLjc 21 ) 

:3::gcat.i-'' 70) 

ggg g-.rcgra Sv"> 

gqqqacctct 102 r 

aiigatxcggq 1282 



WO 00/18912 



25 



PCT/EH<J9/069 l Jl 



cggcccqc tic 


l ^ l. J^jUUl 






c a i . c g c c g ci c 


C" ; C it C ■ 


. 1 -i ') 


t ~ ZtCaC^q w 


c; actg ct q 


-i77,-' ( t 1 . ■ 




l g 1 ..: : ; : Ki g l 'j g 


gaggraqagg 








_ „g ,,g t ji. ..i 


■"■']'■ - '- - a - 


' g '■ g g "C. 


a . . ' ' : 5 a -. j : 




a itcqcctt 


atataggggc 


""a - oao j " <: 'j 


acr.t g gc a a v. 


g - ■-■ 1 ; ..ag ;'g " 


z a a *' . . c a a g a 




a z ttggcctc 


gcacat anac 




tcna-i cqcer 




a L g a r q a a q a 


1 * i:. .. 


a gtt :ctcat 


gaag ta t gtq 


tgcja j eg act 


ccjc c etc a 




JL = 


I '1 1 




t c g c t D -a a c a 


cant Ci~in^~n 


caaagcccg i 


■4 ell., clay g 


gt-crtgeaaa 


1 a . 1 


d-ja ^ q rj,i g^a 


a era a -toatu 


T 'T 11 - c - i 


CdOi-iriH ~ c 1 1 


-a.La.tg..,. 




i _. ul.' 


t'Ja M gcgqc 


t gcaga tgcc 


attgagcg 


It^TT "7r r 

l_ . I. _ - ) 1_ 1^, 


j ^;Cvi a eg g c:g 


qtga:.qqagc 


1 62 U 


t- J ; J at gq a ta 






y -it - 1' i"- a 1 

L ^ J L L L_ 1 3 ^ 1 ^ L 


s '.. r t g.iogut 


g:.:.-c,-,ecqca 


I bi: C 


3 tea att :aa 




7>f-''t" rif.7 T" 


a ccc t ca g jc 


gggqt cz ggg 


(].'x;j taqacc 


1 "40 







ggcac _u . ;. i 


1. 1 V , Hi _ 1_ \_ >_j 


■:;:;agqcggtg 


ga t: gtqgaac 


I n C, 0 




ctq._ gagaa a 




t - a -^'--- 1 


jg.gaqaggi.g 


grqgtqgr.L..! 


1 c r .: - ■' 


-7 CC t .-' i -i aat 






a U.t,,..L_.3, 


acaag 2 lx:; : 


aatgqctgc-Q 


- - - 


■ ' ~~< 1 r"l T T 1 ** r " 
- „<.ir_l 4 J _| _ _ _ 


. L ..J ^ .1 ) . . 


axecaeggag 


yect ZZ^!C. 22 


~a : "c t; a L^c g z 


ggtctqttct 






acc a- ;aqcqc 


aCC,U ' " 




jeect n cat Q 


tc-.ctq.ggct 


2 C -1 C 


;cctccgtga 


acaqgtgatc 


taceegqacr 




.-.iCGcaaagg 


rfaqqqctSlt 




agg^gaaqg.i 


cctggaagcc 


atcctggacq 


t rgtqcacct. 


qcaccacatc 


etcoaqeggg 


2 ICC 




cqaqqctdtrj 


r gt: qactqga 


a.3ra:g-c:t 


;" :-<rqgrqgc 


g iCu:icca-::a 




jaat-.:ggcat 


ggcc-agcdU 


atctaccaoa 




-qccctcctq 


g.'it.i:aat gtu 




taaq-^acgt 


ga g ca t eg a ■ : 


qag;jaaqcaa 


= :Jti" Z2ZC 


qgcgg:c,,ag 


cgtgqgc:; 


23 At 


atgcactgct 


ctcc.--Jt.cac... 


cacaqqccat 




ataccacaca 


cacttgct.a c 




. r t; agatgg 


ggaqqqcgqa 


tcgaagttag 


igaaqcrsjsa 


cr.,-.i(!C-;;:.-c 


tgcttq., 




jacqgaqga 


gaacjcaacge 


ctgcagcaqc 


'i:!.-'.:TC!C' : I..- j 


: - :'r;r.;,q 


atq.-.,_g- . : j. 




i:^t-:caqq« 


gctctgacac 


at ,;'.:lggqoc 




a :>-.-.(;cg-5- 


gt gccqqcit 




ctaqccicuca 


aggccctggl 


gccctccaqq 


jtqcctc::.-:("- 


crqacacaac 


cctccccqqc 


2t/ : :i 


ccttgccccg 


cccccaagct 


eggatcacat 


jaayyciya.:.! 


qcflrjcaccc* 


■-ccatgcacc 




cuccccyccc 


ctgcatgcct 


gcjccc erect 




ccrtcccqrc 







•.2:0. ■ 10 
aoii 

,r,2' DNA 
i ■ Human 

1) • 

• human c.DMA ol «JCC1 (MRPI ! 
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<.<5C:)> 10 

ccsggcqqcg tigcggccc; ggeccsjgcT 
:c; gacgccy ccgccgccaq cya;.^ agca 
:g:ccgccgc cccccgcqcc agcaacaggg 
zq—cgcgc c: accggcatgj cgc- acgggg 
ctggqactgg aatgtcacga gyaata;caq 
■:a:jc:ccU' crgtgggtg: ctcctottta 
czizczczcc cgacatgac qaggczacao 
tgo.:trcgga tttutgctgr. qtiatcsicuj 
aagaaqtcqq ggcatattcc taggcu .'eagt 
caccacgctg ctcgctacct ttttaa :laa 
aggga'.caqg ctcactttq- gg-tg;-acc 
caaaattar.: acagcctcaa aa gag v.tgc 
:ta..'gt.cn.ao ttttccct-c-. Lu;tcit;ca 
accaoLgata tcggaaacca tccaagaccc 
■actjqcgagg atcacct.rct ggtcgaticac 
cctggaggga agtgacctct ggtc-f.taac 
tgttrtggta aagaactgga agaag jaatc 
rgtgqaaLra ccaaaggata ctgco^agcc 
ggaggLggag qctttqatc.q tca&jeccco 
ggtqttatac aagaccttr.g gcccctactt 
:ga.:crgatg at-jttttccc gc-cj^.i-a: 
aacqaagg zc c::.jgac;ggc aggg :r.a ::r r 
catgcagaca cr.cqtgctgc a:cara::t 
caagaccgc" gucattgggg ctgt-v stcg 
.laaarort.-:; acggtcgggq ayattaitcaa 
ggaattggaj acgtacatta acaqqatctg 
ctacctcc.-j tggctgaatr. tgggacr—c 
catgg: <jc.;c graaaLgata.: tgat/jaagaa 
gaagaqcaaa gaaaatcgga tcaagar.gat 
aaagctttat gc atgggago tggcat.taaaa 
gcacaagjaq cagaaqaagt ciao;'. -,cc: 
jacgccctLO caggtggcct tgt.g 
catcctgj.i* gaocagacaq ctL:.:!;tc:c 
cccgaacai - . ctccccatgg ucar-M.jcaq 
cctgagga-.j; cttctctccc ar.gaggagct 
caaagac ggr: gggggcacga acaagaaacac 



acctigcgacq 


ccgccgcaqc 


cgcagccqcc 


i,f! 


ag;agc aggq 


c; aga: r;;c: 


:gc::gaacgg 


: j 


cccc.r . ;occ 


eg aaqcacqg 


r.gcccqccqt": 


1 8 0 


cL'-ccq -.age 


gc agatcget 


ccagaracgc;. 


-I c 


caaccc:gac 


Ltaacr.aagt 


gat.tacaga^ 


3 3 ■: 


ctgggrc 


Lgl ttccr.c:. 


• .-.-ractr.a:. : 


id; 


aaaqa-qaca 


.'c-ctaao'.:- 


aaacaa^a..'. : 


- . a 


Jtgggcagao 


r.tcttc! nr.\. 


ctttcLggga 


o 


qtTtatggaa 


ageccaaara 


tc.t.gggcat 


j'\ 0 


acrggagagq 


aggaa ]agac 


ttCSQ-CttC 




rcr.a qtgr 


g aaaa iqcca 


t.i rrqagatc 




aaaa; ;--3Qs; 


ca it aa aaog 


a;:a raa at:.'. 




jarcqt"t.ci 


t ;.-tgtrrc:. 


I'aaar.cgc:.;: 


7 £ 0 


-.aatce r.gc 


caagagt.araa 


qcgcLLcn t 


fi •: li 


agggtt.jat; 


gtccg ;ggcr 


accgacaqac 


'J CO 


:aay ja gga.- 


aqgr.c ;g jac 


aagtcgrgee 


at-, j 


cgcciaqacr 


aa-qaa icaiac 


aggtaaaggt 


100 0 


gaaa gagagt 


taaaaqgagg 


atgcgaatqa 


i O'lil) 


^caqa aggag 


lg-:iaacc:c:. 


c;ctgttt.da 


1 1 a 0 


-•ataa-gaga 


r.-qttctt.n i 


aggcratcaa 


a C 0 


itaaaajv a 


ctaaL a.j.ar 


'■:gr. gia: la. 


.OaJ 




cagzr. ;• : ac 


tcaaagacq 


\:2z 


■:cac.n i' at qa 


aa .gLaaqac- 


ccaLgaggat 


iOOO 


qaagg jactg 


gz gat. ^cta 


att.caigccag 






gt;jga :cctc 


agaggrxcat 


1000 


gr.cag aacca 


cl acti,.q-ca 


tca.taacact 


lhf,a 


.jgt.oaigqat 


gg-:gcqg;ga 


t.garggtcca 


; (Oao 


qaaga rcaaq 


aaaaaocagj 


; ;;cc:cacji 


: t.aa 


qaacgaaala: 


ca aaaagqga 


r aaaaigLg::! 


1 0 a ;j 


ggaca vjqt.g 


c: aqccataaa 


ggca'igaqq : 


; ooa 


gtaag :agrq 


ggaa aa'. i aa 


acagggaa-.: 




tcaag aaaa 


gz ;ao:.a.:.c 


acgagaanj;a 




tta.ggacttu 


aaoaaaaa L cc 


z oeggatrac 


1 Ota, 


aaa.cqrqcaq 


gc^agaqtcr. 


ccc tjaaiaacg 


2C40 


ggaaoatcac 


ag aataagaqc 


gacggcctct 


2100 


cgtajaggaat 


gc ;aca r.-.ca 


ccagi;qccag 


2 1 rj.j 
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sagc-gaccct cccacactga atggearcac 
cgucgr.gggc caggtgq-gct gcggaaagtc 
ggacaaaqtg gaygggcacg tggcLa-.csa 
ctggattcag aat.gattctc tccgagaaaa 
atattacagg tccqcgatac aggcctqtgc 
tggggatcgg acagagatcg gcgaqaaggg 
cgtgagcctg gcccggcccg tgtactccaa 
ctcagcagt.g gatgcccarq tgggaaaaca 
gatgct.yaag aacaagacgc ggar.ctt.gjt 
cgacgtcatc atrgtcatga gtyqcygcaa 
qctggctcc.i ga rcgcgcct c tqctqagt c 
gcaggar.gci aacgacaacg g-gtcacjcj 
aatggaqa.r. ng ratgct.yg r7ar.qgar.5j 
cagct.ar.rrr tc rr.ar.aqtg gjgacarcaj 
gaaaqctqaj gc ;aagaaqg a jgagai:.-— 
agggcacgt: aagcrr.tc.rg t -icact.ggga 
ar.rccr.caqr atjLrccttt taat.qrgtaa 
gctcagcct.: r.ggactgatg a:cccatcgt 
gctgagcqtc tatggagccc r jggcatrtc 
ggcagugtc; atcgggggjo trttgguLU; 
car. ccrgcgg tcacccat.ga grttcttty.j 
ccrctccaag gagctggata c igtajcac-. .- 
gggctccctg t.v raacgt ca tr.ggr.qc;-.-.-: 
cgtcatcatc it"cg-:c:c f.ggrcrcat 
cr.cctcccgg cagcrgaagc g :ctcqagta 
caacgagacc ttgctggqgg t cagcgtcac 
ccaccagag-. qacctgaagg tqgacgagaa 
caacaggtgq ctggccgtqc gqccgg a ytj 
cctjtrtccq gtgatctcca g-cacacccc 
ttactcatte cagytcacra c ,-t.actc gaa 
aaccaacatc gt.yycccT.gg a jaygct.caa 
rr.g gcaaatc raggagacag c:. ccgcccac 
ccgjaaccac v.gcccgcg.r. a :::yay,,gga 
cacgatcaa;- qggggagaaa a jgccgacat 
cctgaccct-g qqct.tattt.c g gat.ca, c-qa 
catcaacatc qccaagatc.q grcrgcacga 
ggacccr.gr. r t.r.gttttcgg gttccctccg 



ctcctccatq 


cccgacagqtg 


cttrggtgg. 




gtccct.yct c 


tcagcrctc-: 


tcycrcagat. 


■ 


gggcrccgr.g 


g a c '.. a 1. g 1 q c 


cacaucag gc 


3 -1 C 


catccct.ttt 


gga i.ytcacc 


cyyaggaacc 


c -1 0 j 


cctcc l.crca 


qac :tqgaaa 


tccr.gcccag 


2 4o.) 


cgl gaacctg 


tccgggggcc 


aqaagcagcg 


-— 2 ' ; 


cgatgacstt 


r.ac ;ccttcg 


argatccra-.-. 


.:-:bo 


carctttcaa 


aatqcgatt g 


gccccaaggg 


:?£1-i 


cacgcacagc 


atgagcract 


raccgcacg.it 


'a') 


gatctctgag 


arc jgctcct 


accaqgag ;t 


;:7G) 


cctgcgtacc 


tatgccagca 


ca gaccaqga 


;-G2 j 


c jt.cagcqcc 


cca igyaacg 


a .qcaaag :a 




: qcagqgaag 


.:aa ctgcacj 


yacagc: -. ,.:.: 




ragqcaccnc 


aacagca-c.g 


cagaacrgca 


. g..c 


qaaqctgat.g 


qagqctg. .cc 


agycgcaqa: 


.;o 


ctacacgaaq 


qcca ccggar 


tccrcatcrc 


:;:;-.') 


ccatytytcc 


gcgctgycci 


ccaacr.ar tg 


ji8a 


caacggyacc 


caggagcaca 


cgaaagtccc 


j2A '1 


acaagggatc 


gccqt.gtttg 


yctacrccat 


"30 3 


ccqrtgtctg 


cacct ggacc 


t" getgeacag 


73G0 


gcggaccccc 


agrcggaacc 


rggtga- rug 


:-42i' 


cargatcccc 


gaggr rate-. 


acacg t ;: ca; 


- I . 


rate etc ate 


crccrgic-r. 


cccccarrgr 


.- 'j ' : 1 : 


cract-cc rc 


ctcua-jag.gr 


rcc^cgtygc 


J oca 


gglaagccgc 


tccccqgt ct 


a: rcccattt 


cb-all 


tcgagccttc 


qaggagc-ac j 


agegcttcat 


~f-l?M 


ccagaaggct 


carta caeca 


gcatcgtgcc 


""R0 


rgtgggcaac 


tycat ;gr.r. a 


rgtttgr.aa- 


38 4 0 


cagtgctyyc 


ttggcggycr 


rctcagcgt.c 


3 r - 03 


ctggctgytt. 


eggacgrcar 


crgaaa rgg .1 


19 61.'' 


ggagrat.tca 


gaoacrqagi 


aagagig cger 


<i(3'v 


cagcLgyi:::.- 


caqgtygyc - 


aa gtgg.ar- 


- r . ■ 


rct-qacl. ■ c 


grtcr J.qq .- 


;i;a: 1 :;i 'a. . j ■ 


, .". J : 


cgrggggcqg 


aegggagerc 


ggaagrrqcr 




ctc-gi-.cqaa 


ggagay^t ca 


tear, eg at -go 


4 a 0 a 


cc tccgcrtc 


aagatcacca 


tcatccccca 


432: 


aatyaacctq 


gaccca! |- ;:a 


geca grace 


4, in 
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qgatgaagaa 


qtctggacgt 


ccctg gaq::t 


ggcccaccty 


aacgacttcq 


tgtcagcccl 


4 ;4C 


t rctgacaag 


ctiagaccatg 


aaLgtgcaqa 


aggcgg jgag 


aatctcagtg 


r egggcayeq 




ggagctLgtg 


tqcctagccc 


gqcccatgct 


gaggaa;acg 


aagatccttg 


tgttggatga 


4 360 


ggccacggca 


gccgtggacc 


tqgaaacgga 


cgacct zazc 


cagtccacca 


teeggaoaca 


<; o2c> 


gttcgaggac 


tgcaccgtcc 


tcaccatcgc 


ccaccggctc 


aa zaczrazca 


tqgactacac 


4 3Sj 


■aagggtgatc 


gtcttggaca 


aaggagaaat 


c^aggagtac 


cgcgccccat 


cggacctcct 


•; -40 


gcagcagaga 


ggtcttttct 


acagcacggr. 


caaagacgcc 


egattggtgt 


gaijccccaga 


4 -or; 


g ;tg jcatat 


cLggtcagaa 


ctgcagggc: 


tatatgcrag 


eg :cc.aggga 


ggagtcagta 


i:if.n 


cacctggtaa 


accaagcctc 


ccacactgaa 


accaaaarat 


.tuaaccaaa 


cccagacaac 


4^20 


caaaacatat 


tc.aaagcagc 


agcca-: :gcc 


atccggt ;c: 


c- gcctggaa 


r.t ggctgtga 


4 • ' 8 C 


ag.a ; rcagga 


qa gacaqaga 


tgcgaaacac 








sun 



-.JU ■ 1 1 
■ 3324 

.2 12 • DN'A 
:2 1 3 • Human 



■:22J • 

22 5- haman cDNA ol ARCB4 (11333 > 



:400. ;i 














■actgecaga : 


aegegegagg 


ttcgaqgctq 


agatggatct 


cq.aqq.aggca 


■aagaacqgaa 




cagcctggcq 


<:c.'.ca:gagc 


gcgyaqggtg 




gqqeatcaye 


agc.aaac.aaa 


l.C 


aaaggaaau.a 


aacgaagaca 


gr.gaa.ja. tea 


ttggagtatt 


aaoatagttt 


cuatactccg 


11. 0 


attggcagg.a 


taaattgttt 


at.qtcqctgg 


gtacca teat 


ggccaaaqr.t. 


caeggatcag 


2 4 0 


gtctccccct 


catgatgata 


gtatttggag 


agatgactqa 


caaatttgtt 


qatactgea j 


3: if! 


gaaacttctc 


ctttccagr.g 


aacttttcct 


tgLcg atqc.t 


aaatc aaggo 


aaaattctg g 


3 2,0 


aagaagaaat 


gacLagatat 


qcatattact 


actcaqgatt 


gggtg atgga 


gttcttgLtg 


4 20 


atgectat at 


acaagtttca 


ttttggactt 


tggcagctgg 


tcqac.aqatc 


aggaaaatt a 


480 


ggcagaagtr. 


ttttcatget 


attctacga a 


aqgaaat.agg 


atqgtttqac 


atc.aatqaca 


34 0 


'.cactgaa a. 


caatacgegg 


ctaacagatg 


acatctccaa 


aatcagtgaa 


gyaattygtg 


600 


acaaggttgg 


aatgttcttt 


caagcagta j 


ecaegtt :Lt 


t.gaaggattc 


atagtgggat 


cbO 


ccatcagag j 


atggaagctc 


accof gtq a 


taatggcaa:: 


caqcc jtatt 


<-.t.a ggactct 


".'2U 


atgeagcega 


ttgggcaaag 


atactct agg 


cattt.agtga 


c.a.aagaacLa 


getgettatg 


-;,;0 


caaaagcag g 


cgccgtggca 


gaagaiiqat 7 


tgggqgc :a- 


caggactgtg 


ataqctttcg 


t-40 


ggggecaga a 


caaagagctg 


gaaaggtat a 


agaaa catt" 


agaaaatgee 


aaagaqatcg 


L <( :(i 


gaattaaaaa 


agctatttca 


gcaaacatat 


ccatgggta- 


tgrctLcctg 


alaatatacg 


y&n 
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catcatatgc acCjcjcntrc aggr.aLqqat 
ttggaaatagc aai.gacagt t trttlttcaa 
ctqccccatg tatcsjotgcr titcrccaatg 
ttattgacaa caa:cctaaa attgaaagta 
taaaagggaa cttggagtLc aaagatgttc 
agatcttgaa gggccqcaac ctgaaggiaga 
gaagLggcrg tgggaagagc acaacggtcc 
agqqcaqaat *aaaa.aLtqat gggaaggata 
uuatcattgg tgtggtgaga caggagccgg 
t ttcctavgg cqgqggaaat ijiaaccatgg 
acgcctataga qtattatcatg aaaataccaq 
gqgoroagct gagtggtgqq aagaagcaya 
aacaaaagat qaatq-gctg qatjaggccs 
aggaacagqc ajctaccgqaa aaggccagag 
aacagqctac gjtccqaaar gcajatgtca 
aqr.aaggaag caacaqcgaa crgstgaaca 
Lqcaqacati: aqgaaqccag aucaaqtcaq 
acactaqaat ggccccaaat qqcaggaaaL 
i:cr.laaaaa alacar.aaatq 'gtaacaaaa 
aaaaLgtgcc accagrgrcc trtctcjaaqs 
accr.rgtcgt ggqaacagta rgt jccatag 
i.i:atacti:r.n aqagatcata :j ::q itr t tt g 
arrtgcaaaaa a-.t rtcrttc attttctrat 
rccttcaqcg tttcacgt aa aggaaagaq. j 
tqgctiT.ataa agcaaaqqca agaaaggac, 
ccggugcact. ttctacaaga cirxcaca: 
■acaggatggc tntaattgca cagaatarag 
"t aactacgg tiiqqcagrta a ac :tattgc 
:a^;aat:c: tgaaatgaaa rag"tqgcta 
a.aqctgcagq aaagatqgca aaajaqccaa 
aoaaggaaag aaaatttgaa azaatgtatj 
atgtgcagaa ggcacaca:: a -atqgaatta 
tttcctangr: cggttgttLt: cqa-.ttggtg 
tcagagatgt tattctggt g ttaactgcaa 
ccagatcatt qgctaccaga.a taqqctaaaa 
tgf-tgaaag acaacctccg atrcacacc- 
ttgaaggaaa taaaacaatt aatgaagtcg 



c-jCLci,:cjt 


ca aa a aaaaa 


gaataa.aac a 


1 v.: a 


tcctaatt gg 


aqatlaaaaqt 


gatgqccaqy 


: nao 


caaqr.qgaac 


agcai.aictg 


aacaatca- a 


: i •: -j 


tatcaga gag 


aggacacaaa 


ccagacaqca 


-2:.:*} 


acttttc _La 


cccttctoga 


gctaacgt ca 


L2b<] 


agagtgggca 


gacggLcacc 


caggaty jaa 


13a0 


aqctgaaaca 


qagqctot a < 


(Tacccr. :j at a 


! A~.) 


taaggaa ~t 


taatg l.a jac 


tatcaqagag 


1 4 ; 


tqaca attic 


caaacacaata 


gqaqaa aata 


i "aa j 


aLgagat aaa 


yaaaqctqtc 


aaagaggoca 


1 5 c j 


agaaatttga 


coccctggtt. 


ggagayag.ai! 


:£;:g 


qqatcgcaat 


tccacglqcc 


"tac:.t-:aca 


i if; : 


cqacagcaar. 


ggacacaq.ia 


aqtgaaq.-tq 


i ; ■ . 


aaggccc ;ac 


caccataqrq 


aqagcaa race 


If) ai. 


tcgct.gq jtt 


tgaggaaqqa 


gtaatLgqgc 




aggaaggigt 


gtaai. aaaaa 


cttgccaaca 


i g.M! 


aagaaataga 


a a- a a a: at gat 


qnaaagcicr.c: 


1 q : i :'i 


aq.c-ar:a.aaa 






;<•',:■ 


aact: ga'.g r 


qqaaaacqaa 


q::iaca agaa ) 


' ' ') a 


tcatg aa .at 


gaataaaaaa 


aaatggaa.. ■ 


_ . -jl. 


ccaatiagagg 


gct:aa:jc:.:u 


gcarrt aca a 


a2.aj 


gacca jq ;ga 


tga":qca<aag 


a.t.gca:]:-aqa^ 


a2H i 


• -rqrngaaa 


aat.trcrrrt 


tr.aocat.qqc 




gcgag.it .x: 


st aaaagaaga 


ai-qcgq-ac;... 




aqaqctga" r. 


t aatqacca; 


...aaaaaaga,^ 




atgct -qa 


aqtcaaaagj 


gccacaggaii 




ctS3t:cf. gg 


aaalqgaarq 


atcai.aaaa: 


2 r j'r. :J 


tat tin jcagt 


t 3- 1. aca,: at 


attgcagtqa 


j e 1 a 


gaaat ;c; aa 


a a.-aaataaa 


aaaga artat; 




tayaa aaaaq 


taaqacactt 


atgr.cr-rqa 


a a :g ) 


ta.gaa aaat 1 : 


gaaajgacat 


aacag gaaq a 


2aad 


cl.ttt jgtat 


ca aacaaqaa 


Ltaatgtaqq 


aatld 


car.atctcat 


ag-qaatgga 


caaatgegea 


2<1 >['.i 


: t gtatttgg 


ag^aqtcgct 


caacgacaLa- 


aqua 


a.caagctgac 


aqqaqaccac 


tiagtcaauL 




acacagaaga 


ygqacagaag 


laa.aataaa:: 




aqttaaacaa 


Liacaaa accga 


qaaaaaqqaq:: 


"13:: 
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cagt.qcttca 


ggggctqagc 


atgqng gtga 


agaaacqcca 


qaaactac_ a 


atgatgagto 


32 L 


gcagtggctq 


tgggaaqagc 


^aggtg gtrx 


agctcctuqa 


qcqqttcaac 


qaaacaLaga 




cggg jacagt 


gattctcgat 


qgl aaa gaac 


eaaagaaact 


aacil.gr r:aag 


tgget:..a;aq 


: 3t>2 


:'.:ajcto3g 


aatcgt.ctct 


aaggagaata 


t c::l' at; ttgs 


:auca.;c:it: 


gcag aaaata 




ctgcatatgg 




cgggtagtat 


caaaqgatqa 


■a act. gt grace 


g aag aaaaaci 


; ; 


ctgc aaacat 


acatccatttc 


atagaqacgt 


lace ;c.:caa 


atat.g.aa.a.aa 


agageggqag 


b 4 a 


ataaggggac 


a aagctctca 


ggagga :aaa 


aacagaqgat 


tya. ..ttqc: 


cqaqcacaca 


a t a . 


taaga :aac:: 


aaaaatcctc 


atgttgaaag 


aaqatacat.a 


age- atggat 


a ar.qaaagag 


af.t.a 


aaaag gtt jt 


c aaaqaagcc 


atgga ."aaag 


ccagayaacj 


C.Cqcacc tg a 


at tgtgattg 


'■ 7 a 0 


atcac agcct 


gcccac ;a.c 


aigaacgcaq 


aatt lai.n.;: 


ggtatttaag 


aatgggagag 


37c .. 


taaaa jag :a 


tggcacgaat 


aaaca acaga 


agga: icaqaa 


augaa: a: at 


ttttcaaaao 


a a a a 


tcagt jta aa 


qgo-gggaca 


caqaaaatat 


qaa.a-tttga 


aatag t a ~ at 


ttt. a aaaata 


S : i<}\> 

















■210. ■ 12 

.all.- 1735 

2 1 .7 • DNA 

3:13'- Haman 

22Ca- 

223:- lta.ua:: :DKA af ABCBc 



■li'at. 3 ~ 





qataegggag 


aaagca. : ataa 


cgiatagg>.a 


aatc aagca.a 


::' ':a::t::t 




• aaiaacati; :a 


cgacca ataaa 


atgcgatggc 


ataaa jqgqcq 


aegcacagag 


gaggtgataa 


■ 1 0 


ggatcgcgga 


tagqggaaaa 


tcaagtgtca 


cagg jcagaa 


aaqaa.acatq 


gagaaaaaca 


13 J 


acaacaca ac 


q.atggcagac 


ataaa aaf g 


gcat aatcta 


atacacacat q 


ttata. aaaaa 


a a 3' 


actggtttgg 


catcattgtg 


ttacagagoa 


tgagecatta 


acacaccatq 


a aaa: rgtqg 


3 C U 


tcact j.a jag 


q aqaac aaag 


tttcgt :gag 


eta a aaaaa : 


^aagqagaac 


a a.aa aa;ag 


3 -..a: 


cacgaiaigt 


qgactctctg 


ctaaa :acaa 


agaegc.ga ■- 


.: cat tacaaa 


asaagaaaqtt 


■12' 


aagaajta ja 


acgccaccaa 


gaggc aaaaa 


tcaaatat.aa 


gggtttggag 


taagaaatcoa 


•IB. J 


■J'-gaaccact 


ggtttaacaa 


aaccagaaa; 


agaa acaggr- 


aaatqcg at. a 


ggqeaoat ra 


33: 


raggctcrrt 


gcttagagaa 


t.a atttataa 


ctgaacaqaa 


acaaraggt.a 


agggactatg 


tia 


aacacttt gg 


cacctacatt 


a t aca q atqt 


acaagaacca 


aaattcgl.t t 


ggcacatact 


bb'J 


laaqg.at gat 


ccaga ac.tac 


t.taattqaaa 


tgga gaaca- 


■atttgaal.ag 


ctcaaaaaga 




igncagaa gt 


gaaugaccat 


cataggagcag 


ggaaactt.ca 


cttt aagaag 


ggccgtatt.g 


7-r. 2' 


agtttga gaa 


cgtgcact.tc 


agatatgeag 


atgggcggga 


cactctgcag 


gac.qtgtct I. 


64 0 
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tcacLgtgat gcctgcacag acact.r.gc.-.c tggtgggccc atctggggca yggaagagaa VC?i 

caatctr-gcg cctgrtgttt cgcttctaaq acatcagctc tggctgcaac: agaatagatg i-ijj 

ggaaggacac ttca=aggtj aac=aggcat cr.ctccggta toacautqg..: gtagtgcccc I'l.ia 

aaga;actga cntctttaac gacaccatag ccgautarat ccgtcacggc agagr.caaag i:)30 

-ugggaatga Lgaggcggag g;t-jcl.gctc. aggctcrag; caaca it gat gcaa:.aa-ag 1 -10 

ctttrcctgs agggtagagg ajaaaggagg gagagcggg:; aa.gaagctg agagqagggq 1200 

agaagcaccg cgccgaaatt gacaqcacca tactcaagga tccgjgcatc -i: t rtcctgg :2'6& 

atgaggcaaj gtaagcgctg gatacatcta atgagag gqa aaacaagqcL Lccctcgaa.-i ;;20 

■la gtctgtg ; caaccgaaca accatcgcsg 'aggcaci -.a g cctc;::aac; g:g g Lcaar.c 

atgaacagat ccr.cgtcaLa aaqqatggat gcatcgc gca gaggggaaga rac jaqga'.c 

"gctj-c.-cg aggrggggcg tatgctgaaa. -gtggca gc. gcagaagoga ;ag gaagaaa 

ac_c;gaagj cv-aaagcrt cagaccat.gg aacggrgaca aaag-;--ggc rii-.-.rccctc 

acaaagaaLj a^-cagaagg gaar.aagarg tqtctcc'.t.. c::c".jq!rtt6 jaaccrg 

gt :f:ggggr agggrg:tag o-.atggr.iig ggaaaggga.. c:.!.;ccga9o aac itctt'.'. 

gyqg ia.v:a i aaargc ggac L jLgaaaaga aaaadcti.ij s .laaaa 

0.- 13 
i • 477-3 

2 12 - D'Ah 
213 • Haraar. 

- 2_0 • 

.2.J3.- h'Bid C2NA of ABCB1L 



■ 400.- 1 ; 

gaatgatgaa aaacgaggtt ggaaaaggtl qtgaaac;f: ttrfac-crcc aaagLggagt t'l 

--cattattta cactggcttc cacaaar Laa ta.tcac.igg gucgtt.ggct gtgjgttgca 11 

attaaca-gr. CT.gactaagt aactcttcqa agaataaaga aatrtggaga ggagaatgat ISO 

ggrtttgagr cagaiaaarc ataiaacast gaaaagaaa: aaaggataaa aca-gagaag 2 •■ 

aaaggtg.-itg gcgttagagt taigcttcttt caataqaat : ggtttact.r.c: atcaactgac 31 

Jl-tggctgi tgttaigtggg aagtttgtgt gca tr.tcac : atggaaiagc aca qccaggc 3l 

gtgcaacaca tttttggcac aatgacagat gLutttaatg actacgacgt acagttacaa 

gaactccaga tLacaggaaa aacatgrgtg ascaacacci ttgcaaggac raaragtacc -1 1 0 

:Lca3Ccaga acatgacosc tqgaacacgt i.c I.ygg '„ig : tgaacaLcga g t -g:gaaaag 

at;aaatttg ccagrractc tgctggaatt gcrgtcgaag racttatcac acq atatiava. O<0 

caaatatgct n.Lgggtcat tgccgcagct ccreagacar agaaaat.gag asaattL'.ac (>fc'J 

ttraggagaa Laar.gagaat ggaaataggg '..cgtrtqac. gaaaLU:agt gggggagcag 72 3 
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aalacaagat tctctgatga tattaataaa ataaatgata ccatagctga ccaaatgcc: 780 

ctttttattc agcgcatgac ctcgactatc tgtggtttcc tgttgggatt tttcaggggt 8-10 

tggaaactga ccttggttat catttctgtc agcc:t;tca t.tgggattgg accagci'i;c 91)1, 

attqgtctga gtgr.gtccaa gtttacggac t.itgagctga aggcatatg: taaagcaggc y-ju 

ctggtggctg atgangtcat ttcstcaaty agaa-tagtgg et:g :ctttqg tggtgagaaa l>.v 

agagaggttg aaaggcatga .gaaaastctt gtgtttgcaj agcgr.tgggg <art3.j.ii.ia U's.i 

ggaatagtga tgggattctt tactggau-c gtgtggtgta tc.iwr.t:: •jigtE.iti-ia 

gtgj2ctt.cc ggtacggct; :acacntgtc ctggatgaag gagaatatao .--..:c:aggaacc j: 

cLtgrooaga tttc.— tcag tgtcatagta -jgag-rtta?. at :t-y, 30.13 tgcct ; t: 

-.gtttggaaq ccttcgcaar t gga tgtgca i;ag;:acci •jci-.-ttr-ji g a-aa •: aga: . . 

aggaaaccaa l-oattgactg catgtcagaa gat jgctaca vgttggatcg aatcaagggt : ■.!■:: 

aaaar.tgaat roaataatgt gacctt :>:ar :5t:;t:ccj qa—agaggt gaa j,-.t rota f 

aatgajctta aoatggtcat taaa ;'.:.iog.; gaaatgaca ; z.z zzqgz a gg a .;otagtgga m' :' 

gctggaaaaa gtacagcact gr.aa-tcatt ;ag:ga:tct atca :c:rt 3 .j.ia^qi^^t; I:.-, 

gtgaa-gtgg atggacatga :att:gctct rtu aa -act. - agcg-jcttag agatcagatt 

gggatagtgg agaaacagc; igtt "gttc r.-:ax\-cca ttgcagaa i.: -.- 1 1 rg rt it * ■>:, 

ggcagagaag aigcaacaa: ggaacacata g to taagct 3 i'jg.j-j }•• '.aatg ■_• :t it: 

t-.actt tatca tggacctgcr acagtaattt gaoac tctt 3 ttgqagaa gg oggaggctig 1 1' ■ 

atcagtggtg g zcagaaaca aagggtajct a tog: ;aga 5 zzz-zazz :g .? aat : .u; i; ■_ 

attttg.tt.tt tggacatgga ;jt zzzcaqr.r. t-ggacaat g jg igcgaagc carsjcj^sa I'. 1 , 

gaagtgatga gtaagattca •jcjt.-jg.jruo acaattattt tagttgctta ttgctcj-at if: 

a:ggtcagag ctgcagatac :atcittggt tttgaacatg gcictgcagt ggaaagjggg 2." \ 

accaatgaag aattactgga sagqaaacgt jtz'..i r.-.-zi zt :t 3gtg.= .-; 'ttitaaagt 21. 

caggqaaat: aagctcttaa tgaagaggac a taa sggat ; caa jtga.ii :a tgatatgttt 2'. ■ 

gcgaggaccL r.r.accagagg gagctaacag gatagtttaa gggcttctat c:gg:aa:jc 222 

tccaajtctc agztttctta cttggtgcac gaacttccat. tagctgttga agatcataag 22.'' 

tctac:tatg aagaagatag aaagga taag gacattcctg rgtaggaaga agttgaaact 2 ;,\ 

gccccagtta ggaggaLtct gaaattcaqt g-:tc z agaat ggc;:taait -g-tjgtagjg 2',; 

tcugtgggtg cagctgtgaa cgggacagtc .-..-.acacttqt atg :cttl. att tag tcaq 2 

attattggga ctt.tttcaat t:ctgataaa gaggaaaaaa ggt;acacat caatqigcgtg ;!•>.> 

:.gc3tacttt LLgtagcaat gggctgtgta tctcttttca cccaat:tt:.t acagggatat 2^--< 

gcctttgcta aatctgggga jttcrtaaca aiaaggrta; gtaiatttjj tttaajjgaa 26;. 

atg;tggggc asgatattgc ctggtttgaL gazctcagaa atajacatjg agtattgata 21>» 

ac.aagarttg ctacagatgc ttcccaagtt .raajgjgctg ccg j--r^t r.s gatcgjjatc 2t-y 

ataattaatt cctttactaa cgccactgtg j:-argatC3 ttg ::!.-,;: L'zza-jztjc 2^.2 

aagctgagcc tjgtcatctt gtgcttcttc cccttcttcg ctttatcagj aj:cacac-3o 28 y 

ar.caggatgt tgacagqatt tgcntctcqa gataagcacg ccctggagat gjt.gggacag 29'i'J 
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attacaaatg aaqccctcaq taacatccqc 
ttcattgaaq cacttgagac r.gagctggag 
aatatttacr) gattctgctL tgccnttgca 
:ccucaqat atggaggtta cttaatctca 
agggtgatct ctgcagttgt actgagcgca 
ccaagttatg caaaagccaa aatatcagct 
■jccccaacca gtgtatacaa tactgcaggt 
gattr.tgr.tg attgtaaata cacatatcct 
ctctaagtgt cgattagtcc agggcagaca 
aaaagcaata gaattcagct gttggaacgt 
aLagatggtq atgacagcaa aaaagtaaat 
jtttaccagg aaccagtgtt gattgcctgt. 
aacaacaaaa aaattcccat ggaaagaytc 
qatctrgtca igtcactac: agagaaatat 
ctctctaga>j gggagaaaca a.:crcattgcc 
aizt.zcc.fa- tagatgaaga cacatctgca 
•jttgctciag acaaagcaag agagggccyj 
accaiccaga acgcggatat cattgat at :: 
aaccatgaag aactgatqqa ccaaaaagg-. 
oacatcagtr. gacccaatgc aagaatcr.a.a 
qttrctaday aaaaaaacaa tcacagcacg 
qaagaatntn nntatttrao ttttacnr.nc 
ctaacggcct tccataataa ttctccttta 
ygto-.atgtg agggaaaacc caatgr.casg 
t.gagcaggag coagtccaga taaatatqtq 
aactctgaac tcctcaagga cagagaactg 
waqg:gggtc tgtaacaggc aat.caacaaa 
uaaaagaaca gaaggacLga agaacagctg 
aaacaagata ccttcac;tc taaggctaag 
gagggaggca naaagggaaa gtattancaL 
cttr.aacttc anantgagtg tagggtggrg 



actgatgr.t.g qaaaLygaja qgagaqucqq iu.i; 

adjcccTtca agacagccat tcag.iaaqcc JO >>: 

caatgcataa ttj-.tt..ittqc gaatt^tacr 3;." : J 

aatgaggggc tcaatttcag ct.atgtqata .3':-:) 

acigatattg caaqagcctc uLctracscc 2:24 J 

gaacgaaatv. tccaactqrt ggacagaaaa 23' (■) 

gaaaaatggg acaacttsca ggggaagatr 23-31} 

r.crcgacctg aatcgcaaqt tctgaar.qqr 212 ! 

ctgcngtttq rtggqagcag tggatatggc C-4I-! 

Ltctatqat; atgataaajg gaagg-gatg 2-5-JO 

gt:cagttcr t-iorctraaa aattqqaatr 7G:>n 

agrataatgg .iaatat:M qratggayaa 26b0 

atagaagctu aaaaa aa a jc rcagcagaaL 27_i 

ga&actaacq t raggta a a, qg-agtacaaa 272a 

aatgct.r.qcq aaa: t jra.ag agataa:aaa SB-;; 

r.r.agacaaag aaagr. :;aa aa gacagaacac 3§f<' 

acar.gaattg )x:a ragar.rataa yjr.< 

at.ggcacagg gqgrg qrqa t agoaaaagga 3C2i 

qcctaaaaca aacr.n jccac aa>atgqatcc 'iilffi 
gacacacatg aoqaaaaagt r.aoaqgggf.. 

agggaatgca ggqaaagtat. t;t::-.:aa.i 120c 

nctttcctac atcggaicic aanctaatf. .126:- 

gatgtgtata cagaaaitaa aagaaaataq 2 32 2 
rqqcagcaaa yacaacacrc ay;:gc\ tcaa 

ggaattagtg aqaaat:agg jaqtaagtga -iAAU 

tctttcar.ta •; t:gaacac .a agaqtacaca 4S2; 

cqtttalaga q.atacarcaa ggtcagatar. .!S<3; 

agtttaraaa ctaaatatgt. atttcaaguq q 62 2 

gar.agggaaa qggtgggatq ctctcangcr. 1G6I 

yagcttrcca nttagggctc ttgar.-tatq ■] 7 4 ( 

anncta J.7?a 



•210 • 11 

-.21 1 - 533K 

•-.212 • D3IA 

•-2 13.' Human 
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•:.?20"> 

■'■223 ■ human cDNA of AKCC-C (KRP.Vi 



■ MOO • 14 

c-qgtjcag.jt ggctcatgc: cgggagcgtg gctgajcg;c tggcgcqytt grtrcigyujc 'iy 

aggyjcgcag gaattctgac gtgaaactaa ca9tct.-jt.3a cr'cctgq,]..,c ctccyctcig 100 

aqaaqacgaa .jgatatccac ataqgaaaag agtat iccst crccaqtccr gggtar.aqaa 1:0 

gtgcgaggga gagaaccagc asttltggj.- rgcacagaga c-gtgaagat tccaagrtra :mi 

ggagaactcg arcgttggaa cgccaagatq ~cttggaa.ii: a-gca jcciii yccgagggrc M 1. 

rct.ct-ctfg.a cggctccatg cat; rccagc rcagaatcrc ggarga ggag cat rccaagg 3 CO 

qaaaqtacca cratggcttg agtyrtctga agcccarcrg gacracrr.c; aaacaccagc -i 1_ 

occcagtgga caatgctgqg cttrrtccrc gtatgacttr r.ccgcqgrrc ictcc-.ctgg IK' 

cccgcgogg: ccjcaag, lag gggqagct re caacggaaga jg-.gtggr-t c; jrcraagc Ci' 

acgaqtctcr tgacgtgaac tgcagaagac tagagagset gtggcaagaa gagcrgaatg C 1 

aagtrgggcr agacgctgct tccctgcgaa ggqctgtgtg garget crgc cgc.arraggc >-''( 

tcatcccgrc caccgtgcgc ccgacgacca cgcagctggc rgqr.rtcagr ygacragcrL 7;r 

tcatggr.g.aa .acac ;tcttg gajtatarcc aggcaacag.a qrctaacrtg c.agcac-c -t /! r 

rgltcqttagt gctgggcctc ctrccgacgy aaarcgtgoj qccttggrci crtgcartga B«f 

cctgggcact gaattaccga acry-rgtcc gcttqrqggg cqccatrrta a rcargccac 9! c 

rtaagaagac cccraagt.ta aagaacatra aagayaaatc crrgagrqaq ctcat :;aa :a 900 

".rr.g-tccaa cgacqggcag agaatqccrg aggcagcagc cgi. - 4 g ra 3 ; ctgrtagcrq ICO 

gaqgacccgc tgttgccarc tcaggcarga Ltcacaatg.. .jatcatt ;rg gga rcac.cag 1C.-C 

gcctcccggg accagctgtt tctacccr. ;t rrtacccag.: i.tcgarct re qcjtcacg.7 r 1. ,t 

tcacjqcjt :i ccrcaggaga aaatjici; :: i<- rcgcca :ggc rgaa c gtgr r ; j, 1. icacatqa 10 0 

atqaaqccc.r tacttacatt aaatrcat :a aaargtat j : ,'tgggtraaa ycarrcrcc; 11 -.0 

agagrgccca aaaaatccgc gaggaggagc .3r.cg15ar.3cr ggaa^aajrc egg- acr.t. -.: 1 C 

cyggcacr-a: tgr.gggtgtg g-ccc;accy rggtcgrgat ;g: a a 3c 3 eg gcga cert. r. \ 0: C 

crgctcaLac garcrtgggc ttcgatcrga caqcajcara jgctrcc-ra g.qttcicag 1 ' 1C 

trtrcaatrr r.atgaccrtt g rt.tr.ga.aag raacaccgrr. c tea gca aa.3 trrctcccag 10 (> 

aacjertcagt ggctgttgac agarccaaga gtttgtc-ct carggaajaj grccacatga 100J 

taaaqaacaa accagccagt ccrcararca agaraa.ajar ga.-aaa1.3cc arcrcggcac ICO 

gjgartccr; ccactccajt atccaga art cgcccaajct gacccccaaa argaaaaaag ltl<0 

acaayagggr ttccaggggc aagaaagaga agctcaggra gregcagrge ar.tgagrarr 17 *,0 

aggrggeqet ggcagagcag aaaggrcacc trcccctgga cagtgacgag cggcccagrc 130U 

crgaag.agga agaaggcaac cacatrcacc tgggccacct grqcctacaa aggacartgc is jO 

a -.agcaccga tctggagal.c caagagggta aacccgLtgg aarccccgg- agtgtgagaa 19J0 

yeggaaaaac ctcrctcatt tcagccactt taggccag.it. g.icgcttcta gagggcagca 1980 
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ttgaaatcag tggaaccttca gcttatgtgg 
tgagagacaa catcctgtt- qggaaggaat. 
acagatgctg catgagqact gacc.Lgccca 
gagagcgagg agccaoccrg agcqgtgggc 
tjtatagtga aaggagcatc Lau;:co;c: 
tgggcaaa.aa catcttcaat agccctatca 
ttgttacaca caagttaaag taactgjttg 
gatgaattar gjaaaya-jgc acccatj.-.gg 
ccatttttaa taacctgttg ctgggagaga 
aaaccagtg 3 tt.aacag.aag aagtcaaaag 
aggaaaaagr a-juaaajcca gaggaagggc 
gttcaqrgat ctggtcagta aa:-cgtgtct 
tqcLggtt.i' tatggcrctt ttcatgatga 
•jgtt^.i^rta ctggataaag caaggaagcg 
•actcggtgag tgacagcatg aaggacaata 
oxr:::ci'; gqcagtaatg ctgaac alg.a 
gcacgctgag ngcttcc-cc cggctgaatq 
itat-saagtr ttttgagacg acx::: icsg 
-ggatgaag-- tgaagtgcgq ctqccgt :cc 
tggt.gr tc-t. ctgtgtggga atgattgcag 
ggccqattqt cat r ~r attl. tcagtcctgc 
tgaag gqtct ggacaacatc acgcactaat 
aggqccttcc C3c:stc".c ccctac«r..-. 
dgctqttgga tgacaaccaa gctc at :: t •• ■. 
qtgtgcggct ggacrtcstc aqcd'_i;r;cc 
ttatgcacgg gcaqattccc ccag ixtatq 
tascggggi;:. gttccagtta arg-g: .; ;. 
ccgtgg.ag.iq gatoaatcac aacattaaga 
agaaq.iaggc tccctczcct qactagcccc 
agatgaggta ccgaqaaaac ctccca-aatq 
ctaaagagaa yattggcatt gtgc jjg-zgqa 
ccctcttccg t.ctggtggag ttata'.gjag 
gtgatattjg acttgccgac ctqqjjaqca 
tgttcagLgg aaccgtcaga ia: y.i : a agq 
tttgggatgc actggagagg acac; -ica age 
Ltgaatctca agtgatgqag aatg jg jata 
gcatagctag agccotqctc cqac jctgt.a 



ccaancaggc 


ctggatccac 


aaagctacta: 


0 a L: 


aacatqa aga 


aaqatacaac 


tctqtgctga 


2100 


ctcttccaag 


cagcgacctg 


..cgcagatcg 


21-;.: 


agcgcca jag 


gatcagcci t 


gcccgggcct 




aagacac.- -c: 


ragLgLa.a; a 


qatgqccatq 




ggaaarnrra- 


;a;g'i::;.a:i 


acagrt at 3 a 


.: M 


-.qaatqatga 


agi.gar. 


atqaangailg 


,:!";. 


aacccat 3a=> 


tt vatatggL 


qactatcca,-. 


-MO.J 


r.actgccag- 


L gag atcaat 


1 caaaaaagg 


' ' S - ;"t 


acaagggacc 


taaaacagga 


tcactaaa j,. 




agcttgt. jca 


gcacgaaqag 


aaagggoa 3c 


26 IC 


acatcca jgc 


tgctgggg.gc 


ccctaggcat 


2v->: 


atgtagg rag 


ja:;c jcrr tc 


agcagcaggt 


27 -~,r. 


ggaacac aac 


tg Lq act cga 


gggaacgaga 


2B2C 


ctcatat ;:' :] 


gtactatgea 


if catcr.a ::g 


2 8 B U 


aagc ta L a eg 


aggagttg; .; 


tttgtcaa )() 


2 2 


ac.gagctat :. 


ccgaaggat:; 


tttcga^g 


2COu 


ggaqgat.-.ca 


caaaaggrtt 


tc:ai^;a :a 


2C 02 


aggccgaqaa 


gtt aatqjqg 


aacgtr.at :a; 


2122 


gagtcct-;c~ 


gtggttoatt 


gtgg aagtgg 


aiHO 


a;:attgt :ta 


cag } -jtcrt 3 


atLcgggagc 






cca a stcacg 


* teat rata a 


:i2 2 


aaqqacaga.-. 


gat a atgaaa 


aga -a r :a g ;i 


'■ 'it.'" 


ttttgtta.,.: 


qtctgrgatg 


■■ggtg::rtqg 




ZCaZ'iC- 


cacgoga ■■ q 


ttgatagf. 


<; ' r 


cqgg' :■! .vtc 


:;::■.:!.:;■: 


tctgt 


-2'-'. L 


tggcaaaqtqa 


gacag.ac.gaa 


cqaLt tattr 




..tcagtcata 


gjaagcacct 


g;:::aqaatta 


; o-.. 



aggagggjga gjtgaccttt gagaa zgtag . 2 !' 

tcctaaaiaa agtdtccttr. ,n:qa: :aa,iu a'?i;2' 

caggatc.igg g 3,:.gtcct<;g r.tggggatgg IS<,0 

gctgaat aa gittgaLggi tjtgagaatqa 220 r 

aactgtct.it cattta: .-a > qagcaggtgc 3 g 2 

acccqt.aqaa cragaaaa;:" gaagacaaga 4C22 

aagaatgtat tgetcagett! cctct.jaa.ia '1C20 

acttctcagt gigggaacgg cagtt>attgt 4I-3C 

agattctgat tttagataaa qccacagcv.q 4200 
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ccatggacac agagacagac 
gtaccatgct gaccattgce 
tgatcgacta gggacaggtg 
gttccegatt ctatgccatg 
tcetcrctgt tgacgaagtc 
ccectratcq cgtcctccta 
jttccggatr. ggcttgtgtg 
attccatatt catgtaaaca 
gggaaecgtt attataattg 
r.craratata attctg-a-ja 
tattaaaata agcactqtgc 
ttqctgtaei aqagatctcg 
rtctaqctqq tqgtttcacg 
.Jtugtjggic ctccgacagc 
gagae qggtg cgcggctcga 
etgteetggt cteacttact 
:t:ca:tccj tccatcaaqa 
"ttcctgcet tettettttt 
teccactgcc tcaggttcet 
gttggttco aqccctggag 
a:r.o::acdc ctccacagtt 
':tcac~gca:j tcgtcgcaca 
cagctettgc taatcagtgt 
acateagqtt gctggttgct 
ggggotggta yctcaggtgg 
atqtegtga: caactagaca 
oaaaaatctg aaaatgtgaa 
aaaaaaaaaa aaaaaaaa 

•:2 10 • 15 

•:j 11 ■ 7323 

•-2L2 DMA 

1 3 • Huasr. 

■:22C ■ 

■:22 3 - hunan cDNA of AB 



ttattqattc aacagaecat ecq 

catcgectqc acaccgttct acq 

gtggagtttg aca:cccai.c gg- 

tttgctgctg cagagaacaa cgt 

tcttttcttt agaicattgc cat 

ccgaddcctt gcncttctcg act 

tttcactttt agqgagagtc ata 

aaatttagtt tttgttctta act 

tatcagagge ctataatgaa get 

tagectatat ttaeagtgaa aat 

taataaeaqi. gcacatccct etc 

tttegctatt aqactetaqg -,ag 

cr.r.rxctqcc qcciceccac age 

gtttCtqtca qgaqaqcac:i" qgg 

atqqgq-jtca eaqaqacact cct 

qctcttqttt etaaaeaaca ate 

atqgctggce actgcacaca get 

ecaactgctc etctctgaeg tgg 

cagtggcagq getcacgatc. reg 

gt::tct:tet ttctcteece tea 

ctcacactqc egtaqaagtt ttt 

gtgtqgttcc glqtqttr.r.e cica 

qcgtggtcac tqecqteate agt 

ttctgtcgec ttaqcatcct tec 

taaaattatt: ttgqatttcg taa 



aqaaqca 


tttgeagact 


'i 2 of ) 


ctccgal 


aggartaccg 


320 


ccttctc 


tc^aacgaaa 


•;3 so 


cgctgtc 


aagggctqae 


■U4U 


t ecctgc 


ctggggcqgq 


<,5-J0 


ttatett 


tcqcacagca 


'i e c J 


ttttqat 


tattgtattt 


•'i b20 


geactct 


aaaaqqttca 


■I6HC 


ttatacg 


tgtagctatc; 


■I'm;: 


qtaagee 


gfrtatttca 


4 8 00 


tatcac. 


ctegtaca;; 
tttca erect 




aaggaao 


acqtqteqea 


'1'JaO 

'. ' ' 


c getcea 


ggggteqetq 


e;e;o 


cceaqgg 


,.. ■ c -, c . r ._._ 


:.]■'■', l 


g ecaaqe 


ceaqqecre; 




cagag. 


qyggaqece j 




a jLctar 


ceacaqagaq 


52110 


ctccagc 


teoaaqacec 


:.3-;o 




teatttqeet 


54 no 




gtttt.ccttt 


54 tC 


aagtctq 


eaactttaac 




qtactgt 


aaaqa qac et 






tttct qctgc 


tfilO 


tcaatqq 


tcagcqttgc 


57 0C 


tqaacae 


cttgt qgaag 


57 6C 


aaaaaaa 


aaaaaaaaaa 


5820 
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:ccagaggcg 


ttattaaagg 


agattatgt.c 


aaa t c t gc t a 


Ltcgtgtgga 


.aataqcatg 


tggaagaact 


ggaccctgcg 


qaaaaggcaa 


actt.tatcat 


tarttctggt 


attgatctgg 


aatcaatgaa: 


atttccccaa 


aaaggcqaag 


gggatctaat 


gcaaagtgaa 


caatccctqt 


qgaattgtqt 


caaactataa 


caactccatc 


atcctaatga 


atccaccaga 


qagccagcac 


taqtcacaaa 


t ajcggaeac 


aaaccqgact 


ajaaaaaggg 


atatcatgaa 


aqaagaagaa 


g jcctgrcaq 


a atcagtygt 


atacataatg 


r, ataaagaag 


tacaggaaat 


agagaty^g 


aqcat aataa 


t aataagaaa 


a;agaayaggy 


atctcacagg 


goacactaca 


yaggstaqaa 


aagct attco 


gagt gcttcc 


cacactcaaa 


• attggcgag 


caat at tctc 


"yatatgaaa 


agtatgcagg 


a a ttgcty 7 g 


qgtgaacagg 


t. ataaaaaga 


tgatgggcat 


cat gt at. j.h ■ 


tatcggqaga 


- ataaattcaa 


atgaaat via 


yactccacaa 


ggaaggar :c 


tat::-.:, :: 


q jattgata; 


agagaaty aa 


gaaaa a a :c: 


catatgctga 


t.jjqasaaar 


catgtac aa 




dc-.oaacttt 


tgaagaa ;aa 


qaagaagaa 3 


gg acacagaa 


<:r.<r jtscttc 


agagata acq 


tggggaaaoa 


aacagtaaaa 


ggtatta atg 


ctgaagccat 




cacgacatgg 


coaaoatcga 


ctggayggac 


tag gtcaata 


aatacctgga 


ytgataggtc 


.> ttaagctca 


aaaaacgtga 


act at at ;ta 




aaatqaataa 


atygaacaqa 


agaaaggaca 


aaqacgtgg l 


qqaqaaaaca 


ggt aacacaq 


at gatccaqt 


cgaaaataaa 


aaggacatqq 


ttgaacayqq 


c.atcacaaqg 


atctacctcc 


agcagatqao 


ctacccctga 


aaccgctgtt 


tcactatctt 


catggtqaag 


aagagcaccg 


tcttggagaa 


qgacttgaga 



atttgatgaa 


tgaagggaa: 


aaatacaqac 


c0 


gqatt.cgaga 


gaaagataaa 


qattttqcaa 


— ° 


aaqattcyct 


ttgtggcgga 


acacgagtqg 


i '! :") 


ttaaggaatq 


aaaaacccqat 


ctacaqccat 


. ' -i "1 


ccctcag tag 


gaatgar.g ac 


gtggcaccag 


j'! j 


ttr.caaa gca 


aaacaaca ag 


aqaatataaa 


5-.-. 


ttqqcaaggg 


: atatcgaga 


l.i". 1 1 caagaa 




attggcagl.a 


t ttggacaaa 


gctaaacata 


a a a 


caacagg :ga 


caatagaa :q 


aagaaga a: a 


a It 


aiaaatga :ac 


t a.arrta- 


auaaa:::: a 




ataaaat :tc 


a,a:v acqt rr 


aa aqcagtta 


c ' a) 


gacatcgaaa- 


qaaacgaaqa 


a.--acaag,.a 


": a 


acaaaga aya 


taaacaaaga 


actgtgataa 


q;a 


gacactcagr 


atqaoaaaqt 


aqacatctta 


a - a 


yaaagacqct 


ataaagytat 


aaatcta.ica 




acaagaa-ta 


aagagtt:..: 


aaaaaggaca 




aa..,.^acitga 


■=g..acqgrag 


aaaaqaqac.'" 


la.a: 


atcatqtgtg 


gal ^I'C.ccra 


jagaqgagqa 


ia.a. 


qacaata:i :a: 


a.aaggaa-.t 


la - qgqgatl 


". "i at 


tataaaaa aa 


aaa a aaa a a a 


aa: tt at aat 


1." .a 


ataaaaa- a„i 


: aaataagaa 


ggaggcaaac: 




actgataaaa 


atqaaqcaag 


.-.aqgataatg 


1 


qaacacgta a 


qqaagtt jq: 


aaaaqactaq 


1. >.'■:• 


tt tgacaa aa 


SCicicaj.r. 


gaacatgata 


1 a 4 C 


gaatttttga 


aa.,q gcagct 


agq tgaagaa 


11 a(j 


ctctacaagg 


gaacacgqga 


aaqccaggct 


lM.f; 


aaatttaaaa 


tcactgatcq 


aacactccgi: 


;c- 0 


ctggataag: 


ttcaaagaaa 


aaatgatgaa 


: (.f 0 


ctggaqqa.ia 


aaatgata: a 


ggaaggag: :: 




tatatacaa : 


caaaagtqaa 


qtataaqa: a 


it t'a 


aataatqataa 


aaga ::aq ; aa 


ttqqyattal 


1 b t a 


aqql.aaatat 


gyag :gg ;at 






agaaaqgtga 


aayaaga jga 


tcaagt.tqaa 


las: 


ttcgtqgacg 


attaaat :at 


qaaaaaactq 


a C 4 a 


gcatggatca 


aatatgtatc 


::.",atgaatgtc 


alq'a 


ctgaaggaga 


acttgaaaaa 


tcagggLqtc 


2 160 
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tccaaiagcag tqarttggtc tncctggctc 
atcttcctcc tgacga'.ait circatjcat 
azustcrrcc cgrtcf-jf. .jgctrtrlov. 
agaaccttct tatccaaggc cagtctgcca 
ccctacacgc cacacatccc gLgctccgcr: 
aaggatgtga g attactgtc tcaggaggca 
tttgaagagc aagqcctcgg gotgcagtgg 
gacgaa-Uca gattcccgcl gtccatgcag 
alaaucgcatt qqtaccttga rcaggtgttl 
tacttvcttc tacaagag'aa qtattggatt. 
agagacctgg aaaagaccgn gcacaataaca 
ciucacaqi a.gtccctcrt tgaasqrq.g-i 
aaqaaccaqg r anagatttt aqagacataa 
aaatacaacg aaaaccagaa aaccgcatta 
ac:crg-=ca tictgaigjj 'c-gttgcca 
ajgg-K-.at-.tg aaacaaagcca ggatccaqta 
iacaacatgt ::caxac;- cacggcgac 
jgaaagtccc agqaggaggc ccagctguai 
■aa—acaauc ggaatgaagi gga:taaggar 
jttgcratt.g ccttggtggg aqatgc-aa-i 
aaggaaccta a atcgacac i clciitrt j<? 
accacaaa-aa a jtcaactc ; ccacaagga ; 
atcaatag:-.;.? a gugaagg- r: i:t,:c:g:;:a 
aqcaaaqqat tqtaatcaa- cttggagcuo 
ggcngcgagg ggacatagcaq ctgct-ag _ ; 
•jtcjacgacc caactracaga acaajlcarai 
gfaatccacc aLgtiagcaga gqcaaagcrn 
ctt;t-ccaa av.aagaactt caagaacaqa 
qagacgcLqq crgacgttgg tcccagaar- 
atcacactga aggtcacgga qgatac-gaa 
cagaaaaqag aaaacgccaa ccccagacjc 
cagacacccc aggacccc.ua Lgtccqctac 
cagccccccc cagagccaga ccgcccag jc 
c.zC'XfjfCAty tgaaggcaca gatggtaaaj 
qactaactgg ojca-jatcqr qctacccgg 
atcgctatcc caccr.r.ttgg cgaatacc :i: 
cagcagtaca ccttctLcag catggatgaa 



ctajgacaqca 


actacatcat 


nr. aqatqagc 


2 '' " : 


gta^qaarca 


•aaaitaaaa 


■ag.accaaat. 


a^'a 


c a g a aa;C-_ a- 


i a i:gc-cta 


. • i acta- - 


- a a 1 


ccagccugt.a 


g: gg age ca i 


.-'taattaaaa.- 


jv;b 


tgccaggacc 


qcaaga at qc 


acagcagaac 


2 


tctggatuv.g 


gcactgaga., 


acaggatege 




agcaacaacq 


ggaacaaacc 


aacggaaqgg 




atgatgctcc 


ttgatg at go 


tgtcaLatqqc 


2r,.m 


ccaagagact 


atqgaacccc 


acttcattgg 


:>:r.ic: 


qgcqgtgaag 


ggacatcaac 


cagagaaga a 




caggaaacgq 


agcatc;^ 


qcacccagaa 


2o.2 


aatcaaaggqr 


qqgttcagqc 


ggtaagaa-g 


2bH:) 


cqcaggacau 


ccaaagac-c 


a at a.-- icaaa 


2 2-: 2 


aaggacaaaa 


aaggagcl qc 


g.iaaa aaa ac 


vai: ■ 


caaa aetata 


ggaatqaqat 


eg-. : cagga , 


cy: 


■aqqcagaac. 


a tggca - qt g 


1-taaacagcaa 




qagcaaatg a 


ac a tetatge 


caaagcagacj 


.ilaO 


atqqaagaaa 


tqatggagga 


cccaggccaa 


?.:\o 


atacaaggag 


qcatgcag ag 


aaagcrajt ag 


2222. 


gtggtagaicc 


tggacgaa aa 


cacct^atg jo 


2220 


astat jctac 


tgaagaat ac 


:ac2cgaa.)a 


a-iau 


gaqgaaqaca 


aaaat.qqgga 


cagaa < - a a 


-it a 


q a-acaaaa a 


raai : r-raaa 


c j .a:aia" " " 




a.cjaacaaaa 


aaai icaag ag 


aa.i,;uaaaaa 


■' ( a 


aagggartca 


aacsccacg r. a 


' aaaqacaaa 


. a a 


gatggggai.g 


caaat aaa aa 


gatggangc a 




gtggagtgaa 


ttggtcaa ;a 


actaat.ci vaa 


J TEC 


gcatatgcj.i 


gectttte iq 


agagegggag 


3 G q CI 


tac.ggaaatt 


ctgacact ac 


cctqgaagag- 


aoaa 


Lcaggacctc 


tgtttgcggg 


aggcgccc ic 


J'JbC 


ccatgcttgg 


gtcccagaqa 


gr-aqgeraga 


■ 'J t 0 


caaggggcgc 


a;gt:ct qctca 


atcaacaagg ac 


■ Vr C 


c-ccag-aaa 


acacqjggac 


.-.c,iqc-cg-_._ 


a l i 


agaatacaac 


acaacatcai: 


aaqacacaac 




arcttagag a 


i tttgqcaca 




a?- an 


qctttgaacc 


t-tcncacctg 


garatatggg 


AX-'2 


ccacgcagtg 


agc.agctcac 


gggacgtg.:.) 


■',:■>} 2 
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gacqaoctce 


tgaataagee 


aggetttggc 


aaccgctgca 


tyaaqgae.qq 


gtggcttqq.g 


•M'ly 


aaqtocccct 


gtgjeaactq 


aacaccq-gq 


aagactcctt 


ccjtgrccce 


aaa cat care 


■1.33" 


■::ai:ct']:tc: 


agaaqca 3 .ia 


a - ijqaaaaaa 


gtJddqqqtt 


eaecacccta 


c.iqTtgcac'c 




jqqaqggaga 


ag :tcac _:a- 




tgeeocgage 


7qcggggg 


a at acq acre 


■1 • : '- C 


accqagagaa 


cac-i 3Cg 3ag 


cacgqsaat: 


CZ6.ca^-^ : a 


t. gacqqaqag 


gaa aaa at ac 


\ ':.-■(, 


gactt.ettgg 


t.3a.ijac;td 


tc etg at at t 


aaaagaag 3.3 


n3-.q3aac.jg 


aaa 3t - ~r .a g 


■13' ;(. 


3-.caa-. 3aa j 


agag jtatqg 


3g jaatt ac - 


a-.tggaqg 1.3 


533t:::a3l 


a. |t;c::a-.w 


It; .r, 


a eg 30 3gaag 




JZ ztz taay a 


gaecteggae 


33at eatga.i 


t jtgagag.jg 


■HJ-.O 


ggcec'-.itc.a 


ctagagaggc 


atetaaaga .1 


atacctgatt 


leett.aaaca 


cctagaaaca 


4 9.0 


jaaj.-i-jaa'ia 


tcaajgtqty 


3t-f.aar.-1fi : 


aaaggctg 3.3 


aaqcaqtggt 


cage;:; r. etc 


•;9H' 


aatgtggcec 


ac aacqcoat 


attaeggge; 


aa ectgecta 


aggaaagjag 


caacgaggaa 


t-3 3 ". 


taegg 3.3c 3.3 


ccaa aattag 


:caac ecctq 


aaectgao ai 


a3cagca3'ca 


: a aagagatt 


tt ' 


±oagtgocgd 


qc-.crtcagt 


qgatgeagt.q 


gttgqq.it at 


qtgtgaaat t 


ccecatgu::: 


.SI ■'. " 


tecgt acq,: 1 


ccaj.-trtgt 


actttaaftq 


ateoaqgacc 


yj.jtgaa-.aa 


at era age. 1.3 


t>.:_ : 


:-cca jr.tt 1 


tca3tggagt 


jagee tear. : 


acccaetgcq 


tgaq caa :t t 


qat :tg ig c 


SI: 


st.ojt-j.iat t 


atteagtgaq 


cgatggqotq 


gtggrgqg aa 


' aeacacagg 


gta. :agaag 


: 


aaaqc etaea 


etfoaocaga 


aaaccatcet 


gcccttgtgg 


cictgce ret 


gat itat(3ga 


•>1<: : 


tgggcggtej 


a ■: a acatgat 


gtaccaagea 


tc riLc.q)' 


ttqatge :cq 


aa 3 aaeagec 


'J'r. 3. 


-.acgeggcta 


:,=.r attqtge 


ta.atc-.gtta 


ataqgq.'ltoa 


acageagtgc 


-.3ae,3i3iattc 


3 c a 


aecfai jaa: 


e.aae tgagaa 


taaccgq aqc 


qtgctcag.gr 


tcaacgccga 


gcagaggaac 


t53v > 


oege- :at.-g 


-cttcccc ca 


aatet qqatq 


gqaegqgge: 


tcattga ;qt 


-qcaq-.Liagc 


'v.i3 


cagg r ■)■_=. 


ca 3argrota 


tg3:qgq-f 


ggtgagga 3 ; 


art qtg:3a,:.a 


tc:3tt:ca.. 


1 3' 1 - a 


• gqgaartga 


atggqaajaa 


."t3t.--.3q 


ctggtg it 3 3 


a a jgg-jtgg-. 


gta att acta. 


S; ■ 3 


q-qa "at g: 


tcatc :aj :cj 


qr.-13t-.q-t: 


c. cecc :a 3- 


c 3 it: 3 -aqa 


cc a a..q _aag 


Sac; 


gage qeattg 


tiLja-.gaaqa 


aqarcatgtg 


cetgaaq,-. 3.1 


q 1 :aaagaat 


tattoccg.gi 


'iS 3 C 


ggaaataaaa 


qt jac.at :tt 


aaggecaaa: 


gaaqta.iq 3.1 


a jatttatcc 


gg3 3,acctec 


tq-R 


ageceagcag 


tcjaqagjc; 


3-.g-.q-.c3ga 


cttogc-.qqg 


caqagegret 


tggae-cetg 


i i C- ■ . t 


ggagegaaag 


gejeeggeaa 


a&c&a-x ac.i 


tt aaaqat jc 


t tactgg gga 


qaiaeacagtg 


CCoL 


acot aajggg 


at jccaccgt 


acoacgci.ag 




ccaat. ar :t c 


tgaagtccat 


ill. ( 


caa. jafatqg 


gcraccgtcq 


t'ljt-' 'jat 


gcaatcgat'3 


a j :Lg.:tcac 


aggacgagaa 


.;:rc 


catct react 


Ct.aagcacg 


.jqetcja 3gt 


?:3:caici;: 


aagaaatcga 


aaaaaa-.gqa 


(37 a r 


a 5 "g gages 


Ct3a jageca 


jggacagace 


qectccgceq 


a.q.'.igctrqac 


Ljgaa altar. 


ba ia 


ajtgjggyea 


acaag aggaa 


act at :caca 


gcaatc j 


t3 3ttggcrg 


c,3.:3::qg(3t.g 




gtgeegctgy 


atga j acetic 


cacagjgat 3 


gaqqqq 3.3.3.1 


qaqgqrqcat 


gcr at ggaac 


ii4.'C 


gteategtqa 


qestq.atcaq 


agaaqagagg 


gctgtg jtc : 


tcacatccca 


qag aatggaa 


64[.;C 


gaatgtgagg 


ca :t jtqtac 


cecjcaggce 


at eatg 3 t.io 


agggqgeett 


tcgatgtatg 


654 0 


ggeaecatte 


aqeatctcaa 


gtceaaattt 


ggagat3gct 


atategtcac 


aat gaagatc 


66 0C 
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aaatccccga 


aggacgaccc 


gcttciatgac 


aacttccoag 


gcagtgtcca 


gagogagagg 


tccrcct ccc 


tggcgaggat 


ctuccagctc 


gaggagtaact 


cagtcacaca 


qaccacactg 


cagncatgaaa 


gtcatgacct 


ccctctgcac 


caggactgat 


ctttcacacc 


qttcgttcct 


ggcgcaggac 


cctgtgccca 


tatggtcatc 


atgcagcaga 


aaacaaacac 


acagaggagca 


aggaaaccga 


aactgacttag 


ctcacctgqa 


aa tcLtatctr 


cagaccccag 


aactagaaac 


rcatattgcat 


ctcaacttcaa 


gcagatctqc 


t.grg: gtcat 


tttcatggaa 


aaataaaatg 


aaa 







:21 3..- 16 
TJl .'• 2S3( 

.2:2. oka 

:21 i:- Hinn^n 
220 -■ 

•..12 3 • human cDKA of A3 CGI (A3C-J) 
:400o -6 

jaaccccggt ctcctcctas aaaatactctg 
-a.atgocagaaa gttactctgc agagatgacg 
ajaggtggtgt ccagcaacat ggaggccaat 
aaajtagata ataacr.tcac ggaagcccag 
gtg.aacattg aattacaggga cctattcctat 
aaaggataca acaccctcct gaaaggaatt 
goaattatajg gtccttccgg ggacggyaag 
agggagacgg gcatgaaggg gg acgtcctc 
ttctggaagj tgtcctgcta caccstgcag 
caggaggcca tgatggtgLc ggaacatctg 
gaaatgajtca aggagatact gacagcgctg 
ggja.jcctgt caggtggtca gaagcaagcqc 
cctccagtca tgttcttcca tgagaccacc 
gtggtctcgc tgatgaaacg gctccctcaa 



ctgaaccctg 


tggagcagtt 


ctatccagggg 


fifiGO 




tgcuccagr. t 


acaggnctcc 


672i'' 


ctac :t-.atccc 


acaacgaoag 


cctgcccatac 


67bi 


gacaaggtcrt 


ttgr.aaattt 


tgctaaanag 


68 4 'J 


ccc-;gagctg 


cL ggagccag 


tc jacaagcc 


b90i 


gcaacaagaa 


aggaactgtg 


gg aagctgca 


6960 


caaatggact 


ggccagcqta 


aatqacccca 


7U2:l 


tgcagcgaat 


i cagaaagag 


gtaat ttcaga 


7(ifrl 


acacctgata 


qtgaaaccaa 


ac agatacaa 


' 1 1 ' 


cccjg jccat 


ccaactag.ar. 


nctttggccL 




ttt tctgcat 


gtttgtct jr 


Itrjtcuacgt 




CaJ It jcact 


cat::.v:aa ia 


aaaadaaaaia 





ate jogger.-. 


tctcggtc-jc 


caccgccatg 




gag.acaaag 1 : 


cggtgtgtajt 


ctccgtcgat. 


120 


gaijacqgacc 


tgiatagaatgg 


acatctgaaa 


if: J 




ccttgcxatcc 


gagegaaget 




tc jgttcctg 


aaggaccctg 


gtggaggaag 


3 U J 


ac.-:gggaaga 


tcaatagtgg 


tgagttcgtg 


a '5 3 


tec aegctga 


tcaacatcct 


ggcr.ggciioc 


4 20 


at'aaacgqo a 


•rgcctaggga 


ccatgcgccgc 


4 3 0 


gat aacatg a 


tgctgccgcaa 


tiatcaratgtg 




aaactLcagg 


agaaggatga 


agecagaagg 


so:. 


ggar.tgctgt 


ettgegctaa 


cacqcggacc 


66C 


at a accatcc 


cgctqgaqct 


ggtaiaacaaa 




ogtgqcct gg 


acagtgect.;: 


aatgcttccag 


780 


gggggtcget 


ccatcatttg 


caaccatccac 


84 0 
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caqccraagcq ccaaactcti cgaqcrqr.r.c 
tgtgtgtacc ggggaaaayt ctgcaaictt 
tjcc:aacct accacaaccc agcaqatt.tt 
gatrcagaaca gtcgqctggt gagagcggic 
ajayacctcg jggjf.gatqc cgaggtyaac 
gtaaagcaga traaaacgatt. aaaggggltg 
cacag ratttct: atrpcagctg cetcacgcaq 
a7ca-.rar.g3 gggactcggt cctgacacac 
c-.cc-.adLtg g"tgctgr.a ottggggatc 
re aaggattca rtcttattctc ca-gctg-tc 
•:-;g atatrtta a rtctggaga i ggqaglctt.t. 
c-.qaaggcct a:uccu-:;q; caagaccatc 
ji g gtatact gaagcatcg- gtacl.yyar.-r 
Kg :t yta tg cage yet rjg j eaccatcaac 
rucggagacr; s;-cracjt.: cctgcaggty 
:;cg ji.gctc; : rjta ate jg j grtct-cgtr. 
tgga-._gt.~c- a ratct r. .;:.a tgtcagyLat. 
ggcttarjac: yggaaga: cr ccactgt.yac 
gag rjecatcc tgcyg rrj 1 ret cgacy I. gr :u 
ttcgggsttt totlcatctc c:t-:gcc:c 
cgggcagaga .j.jtaaaacac eujaaccccra 
gggcaagrct agaartagagg aggtraagcat 
gatccaaccc ccaga -ic :.y a gtcgggttta 
gctgygrrrgg atcttitct; cat-cac.att. 
ttgqig rittt tttattai.tt tr.-aacat.ar 
tttaaa-jctg caac.tca.jce ggtgatyaga 
cagijca:cgc gggt.c-.tgga tggggaac-.c: 
'..cagatgtcc ggt.ggaagag agtccgagca 
:.-,caca--.tT. catctttcta ayqrqtgtct 
caaaagtcya ccaa-.cgcat: tearrttaag 
atgattaagy gtaaarcaca rsctttgf.t 
cag.:t.gg-c- catacar.aga cagcacttg;: 
gaagdcg-gij acacca ta ate cactgagcca 
rrgt.i.-agaag acat-gg ;r.a actatttLcu 
taagegaaar aratt-ctttq :ttrt:c:f ; 



qaccagcctt 


ar.-yt. rcrgag 


tcaayyacaa 


9~0 


ytgecatatt: 


r.gacggactt 


gey tctqaac 


9-50 


qt.catggagy 


r.tqeattcegg 


cyaytaegqt 


li:20 


eggcagggea 


i.g-g-gactc 


a .a araacaag 


i 1.: c c 


ccatttctta. 


ygcaccqacc 


era crt rjaagag 


; ' •! 0 


agaaagga at 


ccacgtc :at. 


yyatugcagc 




tt CCgcar.ac 


tot tea 3 aay 


gac at.tccte 




ctgcgoitca 


cc'aaaa aat 


egg j.itnggc 


:. :>:> 


gggaacqaaa 


ccaaga 1 jgt 


cttgaqcaaa 


l.rlic 


ctcargttcg 


egrjecctaat 


gcctietqtt 


1..4. 


crcaagyaac 


-.crttgaa :ta 


crcrcracaac 


1 : : J - 


geagaegtg;: 


cetctcaga- 


catg- tccca 


i:-6>; 


acgtcgr.vjqc 


cytccga tyc 


cgtg gctt: 


r c2.J 


Laactggtog 


cacaat c-cr 


yggaatyctai 


. t.fl ; 


gccacrtrcy 


acgycccaqt 


Qatar -rra-a 




agctrcgaca 


ecatcc : :ac 


gt.,c:-aca; 


IS.tX 


gggttcgaiig 


ticyt cat :rt 


at. :c a :. ccat 


1 i„',l. 


.-itegscgacja 


cgt.gr ca rtt 


ccarraaqtc-j 


rgg: 


aarag aca a rjc 


t ataccagja 


-rrr - c.-. t eg t 5 




ac-geca it t. 


rggtacararj 


g t. ■ i caaaa L _ 


2C-40 


ggaaacaaca 


agar ray ;ci 


at rjtggccga 


21 co 


grgcccgacc 


gacg.-.ca aa 5 


aosct.cttc: 


2ic!.l 


tgggtg: ;tc 


gt. j ::t cage ; 


ac tcrgacc-i 


22 22 


aaaagc; eta 


actaagaaga 


t. j-.a;;gaaga 


.232 


agaatttrtaa 


ai. tccacaa : 


tgagrjcacaa 




ggctccctc; 


gtacaytege 


- r rrttagcac 


2 4 0 2 


caaccagcct 


rrtaaya-qar. 


g jctg cacag 


2 4 r> 2 


tggagcyavt 


ecattttjt.g 


aarq- rgr r- 


2;.2C 


ctttt.cca at 


cacaagrcat 


r.t-.ttg taac: ; 




aaat tatacc 


tit L _t.ag-.ac 


ttgct.gaaga 


2 fe •-!'.; 


agaqagacga 


ggggt ttaac 


ccgagrcac: 




gaaggat-ca 


at.gc- ggrtc 


cagyt.ggagg 


2'tt.2 


tqeagacate 


tLt,«aa.. ; ct 


atacacraaaa 


2 ^ ^ 2 


agtctttct- 


tract accac 


alac! rart- 


2 2 1 2 


a aaaaaaaaa 


aaaaaaaaaa 
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'.211 ■ 4 00 
'212 ■ DNA 
a 1 3 • Human 



:223. human cDKA 



■;00 • 17 

.lagaiccLya qqcttttccc ccaggctgct caqcaggaaa ggttctc<:Lc cctgatcqtc 60 

:a:.a.:gttgc ctgttgaqga zgr.gcgacct ttaicacagg cL;tcncraa at'auagata 120 

itr.a.jacaga gtttcqacc jgaqgagtac agcctctcac agLcr.ac :.ct gcagcaqqtt 1H0 

vcc:qcaqc tctccaagga jcaggagctg gqngatcctq aayagga:t:t t.gaLcrc^cg 2i~- 

:vgaagtggd aactccrcct qcagqaagaj ccttasagc. c.-uaata;cc L-suntctttc 20C 

'itaatcrtg igactctttt aaagataar.a ttttaragc: ttaatatgcc t tctstcaga 36C 

gq-g iLaaaa aatgcatttg aaact.car.q- aataatt-at : .; oc 



211. • 235 
.'L2-- DNA 
213 Hunan 



■AK)\- L-i 

tttcagttg catgtaatac caagaaagcg aattgttrtc cggrtctrrar gyyaacrcjtt 

.gcaatgccr rtattggaat ttttaacttc acaqagctta LLcaaatgga gagcaccctc 

itt.-.tcgtg atqacatagt gctggatct- ggttttatag altjggcccat ar.ttttgtrc 

:ca:cacaa actgcatttc tccttstatt ggcataagca gcatcagtga ttart 



6 36 
HaT.an 



220-- 
223 • 



human, c DMA of AB2C1 (MRP4 
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;.;oo - ui 

•icgg.-itaay. tcataccagc gtcggcacac ggcgqcacgt. aLiaatatac ^aqqagqac? t ;;. 

'.aqc-.gtatt ccttgtat.ga aaaaccgLcc etgqcacrm: aatuac;ct.t "cgtc„.;ncc I -u 

actgr aaccc taacaacaac tcaqgaaagr octttgaaaa gaataccgga taaoa.uaaa 1-10 

:ctq...agcta ctcctgctat Ctcaagacar "gcctacaag tg.jttggtgt ggt.ctctgtg 240 

gccgt gqccg tgnttccttg gatcgcaata cccr.tggtrc erect rggaai r.atttt-a' i 30c 

mc-tcggc gatatttttr. ggaaacgtca agaqatgtga aq cgccogga atctauaagr "JGC 

gagtatggaa actcgggttg gtatagacai. ur.cagctagt ttqcattrtat qccat.ia.it t 420 

ncagugaccc cctgaaatcc ggcagactct grcttccaga atrtctcaaa cattagqraa <I!i:j 

-tgaacgl.ai rggccaatat gaatcattg:. cvcccctaga gcarrgrrggaa ttgacaqcc: 22 2 

.ica.= .-:;t era acrrtrtgca::t: tggaaaaagg aancagr.gaa ggccataccq ggaa'aacat t/i" 

Ccca'aggaa tgccaycact ctgaacaaaa acraccc . ... 

.210 22 
2 11 2911 
'212.' DMA 
•:2 a. J: Hamar. 



•'222. human a DMA of AECA: (ADC-ncw; 



•:4 2C 22 














ccgq.cqagca 


cgtctggt.ra 


aatgggcggc 


tqaagggtcv. 


2 ctgacget 


c: .-.gag qci a: 




accag '.agg:. 


c;g:a;tqc-g 


caggatgr.g > 


gectrggcet r 


caaqcagaqr. 


gcqcagacrc 




geca. atcrc 


tggtrgggaag 


caacqga.'iq 


tgtccgcggc 


cat t jeet : 


gcggg.:ggcr 


lie 


qccaa jttqt 


tat.cctqgac 


gagcclra rgq 


ctggcgtgga 


teat rjettec 


cgucgcqq-a 


2 '10 


trie gc gagct 


yetgetcaaa 


taccgag.iag 


gtcgcncgct 


gate ;tct.cc 


acccacca:c 


«•(! 


Lgqa: rjaggc 


agagctgetrg 


ggagacrrgtg 


tgcclrql.qqt 


ggcaggtqqc 


cgcttgtgcL 


3vc: 


ycrgrggatrc 


o-cactctta 


ccqcgccqtc 


cocao geetc 


cggctactac 


ccgacqcqgg 


4 2 2 


tqaagg;ccj 


cctrgcccctg 


acca:ca,r.c 


agaagqerrqa 


caccgacatg 


gaggqeagtq 


■1 1 2 


tgcaca :ca j 


gcaggaaaay 


aagaata jca 


ccc.it; T'jeag 


cagagregge 


.'icrcctcagc 


c i a 


tgctc;.:crc 


qqrraaagcac 


egggtgereg 


gggca -qqctr 


gct-qgaggag 


c-qccacaca 


r ;i : 


agctg i ..gel. 


aqrgatgccr: 


t acaegggta 


c.^atnaege 


Caccrrcgcr. 


: CCtCC'CJ 




qacac.ct.aqc 


cacgcggcrq 


ccgqaqctc.i 


gcc-racrgc 


cc jcqggatc 


" -cqaca..' ' i 




qcctrcgacqa 


gatcttrcccg 


aagqtqgtgg 


.iciqogtqLgc 


i.gcggacaca 


qccatqqagg 




atggcagcuj 


cqggcagcac 


ctratgeacag 


gcattgeugg 


ccLagaccta 


accctgcgqr 


81C 
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tcaagatgec cjccacacgag dcagcgctgg 
agactgacra gggctcteggg czaqnc.qc.-g 
gccagcager ccaggccctg cceetcaage 
gcctjttc-jc ccagatcgtq etgeccgaoe 
taaategtgec tcctr.tcigg eactacacgg 
cacaggcgtc cttettcagt caggacgccc 
agqcgctgi;t gcaggaggca ggaar.ggagg 
t:teggeacc aq.iagttcct geLgaagtac 
cagagectec atececagcc cjccagtgta 
actgeccggc tgeagcxyg:. jjtccccctc 
tggteaagaa cetgacaqge r-jgaacctgt 
tjgr.jaq.ca gggecLgaag aetaagaaat. 
cieejcyggy c:::g aiga ece a g 3 :ctg aace 
agttgtgggc gaegctgage c:;ctgeceg 
Leaaagrceg ggcccacagc e"ggacgcee 
aaggatggea ateeatggtg gaetttgtca 
a:~.ucc:cc aggeegggce: ojrcacgcvc 
ao::.:a.;:.:;a g gagea gee j tttcaggctq 
teaeaatetg t jt jgtittt ge ;arqLcce 
r.egaqgagcg ajleaeecga yeeaageace 
t :ta eLggon -ggeaa etr.L etetaggaea 
tggegcecal ctteetcgee. reecagcaga 
ceceecvget gt:getact 5 ctgraegqcr 
c:ua.::tc-t ctrcjtjcc: aceacageer. 
ttggeancaa tgyaagoaej gccsccuctg 
a '>ja jgrgag caggatattg aaacaggaer 
ggggqcttae tgaeaeggeg eggaaecagg 
aeaggcagt.e ceagtcace ; ctgcgetcgg 
tgatacaqgg gecceeat.ee cttcccttca 
tgecacagcc cagggegagg tcectgccac 
gegaacygga gcgyyaggec eaaggagcca 
tgac.:aaqgr ataccgtggg cagaggatgc 
ceectggtga agecr.attgg gctgeegggt: 
cgaar.gqtga cggyggaoae attgoccayc 
gygeccqgga acacagtgtg cgcacar.nna 



agaaacgygga 


accagetqgg 


tccecceag 


gc g 


Lgggccacgt 


acaqg.gctgg 


ccn-raacci. 


gtg 


c etttcegct. 


r.gaccaccgc 


agaegecgeg 




eetttgtggg 


cccggccarc 


gc gttcagee 


-03 3 


etctgagqce 


cag ecacaea 


atgeacggeg 


: g 


cagggcacce 


tggacglgee 


egg :c get eg 


ixn g 


a gccccaagt 


qcagcar.age 


eceeaaaggt 


12fia 


c zaaggecet 


gcc :a gr gge 


aae'.ggaeee 


i :j:o 


g :cagcccgg 


Lgeeeggcqc 


cr.g rcgcccg 


1 3 '10 


c ;ceccaggc 


agtgaecgge 


•-ctggggaay 


144 J 


ctgactccc: 


ggt eaagacc 


eac ecgayce 


ISC'J 


gggtgajtqa 


gac :aggr., !;; 


qca ggenr-t 


lZ:r) 


cgggccaaga 


ytlgggeega 


eca : Lggaqg 


16']': 


gegyqyecct 


eg a : agtgtc 


cegaaaaacc 


1 f.4 0 


a jgacactet 


eaagaecegg 


teeaacaaca 


174 0 


a aagagccag 


eaaogeaate 


eecegtgcre 


:r"o 


a :agcaneac 


.:: atc^a: 


e,r-eeeey.-: 




c it tgatggc 


:v-:eegyeg 


■■h'-.c. Ttecteg 


; g a :■ 


rtgtctaicc 


eag .:r.'_c,:ci 


:t--Jt.C;:lCd 


1 9 i ;.. 


tgcagci.ciie 


ggggggccv.y 


tccojcaccc 


2C ;o 


I. gr.gtaacca 


ei.eqgecicca 


<;:car_ K;ai: eg 


:r. 


c jgcatat gt 


gg:: :;-tqec 


aac:e . qeetg 


-l-ia' 


g jecgae c ac 


m: : reecatg 


La::'"ageet 


7 t ga; 


aegtggege: 


.•a eaeqeata 


,.i..::ercttta 




tqettgagct 


ct tee ctgat 


cagaacctcc 


a 34 a 


t e :tr.a:.c-: t 


cccccacutr: 


::qceegggc:t:' 


2 40 3) 


ceatgqcr. ga 


zee rz.ztr.ac. 


egc-.'igggag 


24.;;., 


aggtggecgg 


:aagaacctc 


t-tgijeeatgc 


2b2 2 


c;i etaceg 


jcaqcaccga 


agcc.aaetee 


2NS3 


eaetgcgaga 


jcaagacyag 


gacgeagcee 


2c4(; 


eeeaggygga 


ec-gerggtg 


eega^gaact 




aagctgetga 


aagcttgtgc 


er.ggjgaeee 


2 7, 3 2 


qegaacggae- 


aagggaagac 


gtccacgrtt 


2B2C 


aggggcgagg 


a;:gtgctgge 


agqeeacage 


?!f2i" 


g 
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LO'J 

■2. 12 • CNA 
.'13 human 

■ 220 • 

.."■23 • human Intrcr.-5equer.co zi ABC A3 (ABC-newi 

• I (JO 21 

. :. cc-qccac agttagtgag gLctatgg.-jij aqggtqqcac qqgccaagga eel artr-aa 6;j 

• : ;cc.;>cagac atLctgtcce raggcccagq gtgaggr.crc ::; 

210 '? 

2 1 1 ■ 15 

2 22 3NA 

213. iujr.an 

300' 22 
!qccca;cca gaaag 



210.' 


23 


2112 


372 






::]■•: 


i-l.UT. 


220> 




22 3r 


kara 


4<J0> 


3 3 



accgc rgata tctccccttc qgqctqrggc aacaccacci. i.cctgaoagl q-tcgccg.::) 3C 

*t rt^uqcrc tggacaccgq gccctrcagg arcascgco: o;jqcgatg.-.:j qcattlcgg' <?0 

*.t jcu^icgt aicgccag.-vj cqtgccct.tt crracggcrc acgacgaga; catcgccggq .31 

.-.egg: g.ircq agaacar.cc-; catqcacagt: gacrcgcl.gg uccgcacggg r - 1 acag.--.gr "Ml 

tgrg: rqaqc aggccgggrt gctgcd.rnr: at rctgaaar t qagcaa i ;ja atcooucr 3 2m. 

t r.gct.cqqac ccatggqcqt gcaatrgrrc icqcgccac.-j aqcaacycrt qtr.gatccrc _<b0 

cgqqqtcqac gc 



•:21f)> 24 
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::'!] ■ 281 
.:.i2 DNA 
..'.13 ■ Human 



■:220 ■ 

'■2Z3 ■ hu-Tan cDNA 



■■1(0- :m 
:aaa.;caaag 
>a gaaaattg 
g.jjf.t.r-Lc 
ajaggaaaga 
-i-. a :c- .-jtg 



attctcctyc; 
q'gagaaata 

aatatgaLla 



.urjtrtcct-t 
aqcagqcagv. 
tagatat.yay 
at.aaccayt: 
aayrqatqcq 



aaaat qaq^g 
ga craa.::cnt 
qatacgaaqa 
tgtgggcyaa 

•aGCty:..;.;:: a 



l.uaaavaaa 
c. ::a' I: raqa 
.aitgtq etaa 
aacecgeaa^ 



gagag: ',a:ae .,, 

ai.e'gar.cat __t 

.-.q~<:~gc-at : i, : 

augycatgat ."-i 



.HO. 


25 


an 


22 53 


212. 


UNA 


:i3 • 


Hianai 



22Q-- 

223a luman cDt.'A ot lluwhiae." 



;J0: 

.-. -.aggecggga cyaajgayga r.ajqgcggaa c::a aae-.gtye aja.aaa'g.:,, cctga^yaag L.u 

• rr.qgagaacc aaaa-;acaga agaccaycya ar.ctcccaca ..gaaaaaqcg ctaagacgt.g 12J 

aacaacgagr tcgaggagct gtccta age:: gtgcggqayg ygccctgctg gagcaaaagj lyj 

ggtcataaga cccttctcaa gbjcctctca ggtaaarxct. gragrcggya yar.qattcg; .?<{•• 

atcaagggcc ccaeaggggc aggcaajtct acatv.cjvya ara-rttgga .icqacacagj 3!)'' 

-agr.ct ggaa tgaagggyaa .M-.cct jgtt aar.caaayqa aaoyggag;;-; gaggauaai.: <i. 

_yca,.qatgt ccig;:acat aaeqcaagat gaca: qrtgc l jaajuaccr cacggt.yiag 4.'v 

:aagccatga tggt. ar.cLgc taacrtjaal ar.tactqaqa itcc^dtqt yaaaaaagat: 4f>r. 

-rcgtcscag ayataatgae eqraatjcgc ctnjtqtcgt c „•:.•: trncac yagy.-.caa,- : -.g 

igctcqccg ycgggcagaq gaagcgacag gcaatcaccc t. jyaaav.cgt aaae^aacag 

'etqtcatgt acar.tgatga gc:caca=.gi ggtctgqata yagcatctec tttcaaagrg C-f.r. 

jigtccctca cgaagtccct ggaacagggg ggargaacca laar.atqeac cacccaacag 7.':C 

■a:cai;tgcca agctctttga gatgtttgac aagci.ai aca tccayagcca qcqtcagtgc 7BC 

atcttenaag gcqtggtcac caacctaacc cccui i:iaa aggyaaacgg at tgcattya 
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neaacccggc tgacttcact gagt.gggggt ctgtlgectc tgccgagtat 'JOU 

jjaciuctga accccatata gttaagggc? ctgca.;aaeg ggctg rgcgc taLggctgag g;>o 

aagaagagca gccctgagaa gaacgaggtc catgccccat gcr.ctcctcg tcccccggaa 1020 

gtggatccca ttgaaagcca cac=ttt.<jc:: ar-.agracre i.cacacar:t :-t gcatcrtc 102C 

ttraagagga cctr.r.ct.jtc catcc'-t-uqa gaeacggr-e t:pccca;;L ar.ggttcatg i _ g f, 

t.occacgtgg tcattggcgt gctcatc^gs ctcct;ta;c tgaatattgg ctjacgatjcc 120C 

agjaaggtc. t.caacaacac cggctgacta rtcttrtcca igctgttcet caagttcgec 120U 

gcecrcatgc caactgtgcL c-iccct;ccc t tag ag a :gq egg- ettaar gagggagaar :s'2',i 

c-cj.iuuact ggtacaccca caaagegtat t.aacrgg; :a vae eatgc- rga . rr: g rc -Oh: 

"-Lraqgtgg Lgtgeccggt ggtctaaagc agcategt jt aatggatgaa :ggccag:cc ".-540 

IJtgagacca ycjqcttcct g.-tcttctca gccctggc: :a acgccaccgc -.ttggtg.jr.c 1202 

;aat.:et: ;g ggrtgetgat z;g.iqr.x^cz tccaactcjc tacaggtgg.: racttttjtg 1560 

■j 3 : ea»geaa nccccatceo tgtcctctta tteecagq tcer.gtca.: -ttcaagaee it:., i: 

at :ercactt aectgeaale gagcr.crtaa ctct.catatg tcaggtaagg .'tttgagjgt IciO 

gtgatect ;a caatceatgg aa'g;gag~ga ggagacctga catgtttaca ggaaccciao 17 n 

jg agecacagag aitcctcaga geqaoagatg tggaggatnr caagatceac .-0; 

r..gg ictc?c tggaaetggg eatcttrtuc atacr.— " gga _ acrggc at,>car - gt g .;r,J 

■atgegtaaac ggguaaagtc agagagatag ag:ic;tgece c^gcctgtac cccaqcccct 1920 

):ag:aggaa qecccoagtc c :ag.-i;":it gggacagaet tenet ct«ta ccatgggea :9»0 

--.ggttcc-.g gcggggctao c:i.atcatcc cttggcLcat caacaggctg gctatagcac 20*0 

tgcjcLccaa gc.ctgggctc rgggagtggg ggecccaaaa ctccccaciu tgcecaggag 2100 

eettcccaag ttgatgcggt rrgtagcttc ctcccaactc. tcrccaacac ctqcaegcaa 2160 

agae:actag cagcctgctg cotccttccr gcccacgg-a ccatcat etc ctgtc..g:.:r. 0220 
gggaqaccta ggcaetetat ggccccaeta .-.aaactga 2220 

•0J20 - 26 
•2": 11 820 

■ -222: ■ Huaiar. 



■ 2 ■ auxaa cDNA 
■.-00' • 2 6 

tttaaggatt taageetttc catcregtaa ~aatetgt:a cggaaatggt tcq-ccaaat fcl 

ggttctggaa aatcaacagt gctttcaale atqctgagga tgtacgaccc agertetgga 1201 

aatattagtc tlgatggcca taacsatcca tcagctaaac ecagtgtqtg gctgaqater !>•() 
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aaaattcgya 


cagtcagtca 


ggaa-ccatt 


ttgttt',.cri 


cctccattcc 


t.gaqaa 


ca 




qrttatggtg 


ctgatgaccc 


••tccr.cr.qtc 


accgcLgaqq 


aaatacagag 


■r.-'-qcc 






jtggccaatg 


cngtggcttc 


tccqg,iattt 


cccccaaggt 


tcaacactg r 


qgttgg 




id 


aagggtgttc 


tcctctcagg 


l gggcaqaaa 


cagccqattg 




recti- 


<J- 


t a 


l.Kjaat ~cca 


aaattcttct 


cctagntgaa 


g caac caqt q 




rgaaaa 


rg 


~<g 


tacctt jrxc 


aagaagctct 


agaccgcctq 


atggacgqaa 


gaacggnq" r 


agtt.at 


'...I 




ratagcctgt 


ccaccattaa 


caatgctaat 


al.ggttgctg 


tt.at.t nacca 


a g g a a a 


a a 


tt 


aotgaatatg 


gaaaacatqa 


agagctgctL 


r.caaaaccaa 


atgggatata 


cagaaa 


ac 




a-rgaacaaac 


aaagt tttat 


ttcagc.ataa 


cgaagcaart 


actggLaaac 


aatatg 


au 




tttaatgcaa 


aacagtgLtg 


cgaaaaaaaa 


ctcagagact 


atgaaataca 


taaacc 


at 


at 


.jr.caagr.rai 


ttgaaaaata 


cctatttttt 


ccaaagtqtg 












■212 ■ DNA 
2 1 i ■ Miliar, 



22. V- .'iuman CDMA 

■.■;()■:'.• ~7 

c-aca cagagatutt qaagcr.t.-.l c ccacaggctg c.t. t qcrcagga aagar at: cc tC 

tctttaatgg cgtataagtt acctctcgaq cntgtccacc ctctatctcc ggr.ctttttc 121 

-lagttagagg cgatcaaaca gacatrcaac ctggaggn.it acagcct.ct c tcagqctacc lr. 

-tggagcagg tattcttaga acrctgtaaa gagcaggagc tgggaaatgl tqjtgat.aaa 2-\: 

it.tgatacaa cagttgaatg gaaacttctc ccacaggaag acccttaaaa tgaagaaccr. 3 0 C 

tctaacattc aattttaggt cccactacat rgttagtttt cacaar.tcta caagaarutt 36t 

tccttttact tcagttaaca aaagaaaaca tttaataaac ^ttcaataat garr.acarrtt -:2C 

-t.cattittta aaaatttagg atgaaggaaa oaaggaaat.-i taqcgaaaag tagtagacaa 450 

uut-aacasa atcagacatg tt.ii.rcri cc ccaacatggg tctar.tctcc acttaaaaat 54C 

mtttaaaaa tcatacaata Ltaggttqqt tatcg .V/r: 

::: ic- ^8 

L'l l:- 300 
"212- ■ DNA 
IJ 1 3 > Human 
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-:220> 

2?2 3 ■ human cDNA 
■■A:)0.- 25 

qrqgaagatg cgcaaccttt agcccaagct 
Tttgacctag aggagracag cctcccacag 
'.ccaaggagc aggagctggg tgattttgag 
Jtoci.ccTcc aggaagagcc rtaaaacccc 
L-.!.nt.L'_aaa tacatttatt rttaLagcay 

2 10 • 20 

■.21V- 2/19 

212 ■ d.-:a 

22 3- Human 

-.220 • 

• 220 > 

-.223- hvoan cDNfl of ABCG2 



• 400'> 22 






tttaggaacg 


caccgtgcac 


atgcttggtg 


■--.ttgtt-gg 


aaggtccggg 


-qactcatc: 


tgcctccgag 


cqcacgcatc 


ctgagatccr 


qctgaaaaga 


taaaaactct 


ccagatgtct 


tcacaagqaa 


acaccaatgg 


crtcccccc j 


gaaggagctg 


tgrtaagttt 


tcataacatc 


ctaccttgt : 


gaaaaccagt 


rgagaaagaa 


c:t:ggtctca 


acgccarcct 


gggacccaca 


L-agctgcaa 


ggaaagatcc 


aaqrggatta 


ogacctgccs 


atttcaaatx- 


raattcaggt 


a jtcrgacgg 


tgagagaaaa 


ctracactL.: 


acgaaucatg 


aaaaaaacga 


acggatcaa j 


gtggcagact 


ccaagg Ltgq 


aa ~tcagtt_t 


aggactagta 


raggaatgga 


gcttatcacr. 


acaactggct 


tagactcaag 


cacagcaaaL 


aagcagggac 


gaacaatcat 


cttctccatt 



ttctrcaaat 


taqagaaygt 


r aaacagagc 


oC 


tctacccr.gg 


agcaggf.tt 


cctgyacctc 


120 


gaggattutq 


atccctcaqt 


gaagrggaaq 


i a 2 


aaattctgtg 


trcctqttta 


aacccqtqcl. 


2 4 j 


caatqttcta 


ictttagaaa 


ccataLLat.a 


:!nc 


gtcttqtraa 


qtggaaactg 


cr.gctttaga 


■:,o 


:aacattcac 


ar.c.cttaact. 


gtitaaagcgc 




gagcctttgy 


r.taagaccga 


qctctaCLaa 


. GO 


cccagtaatg 


Lcjaagttr.t 


rat rccag'-g 


240 


acagtttcca 


ac lacctyaa 


qgcatttact 


200 


ugctat:yag 


Laaaactgaa 


gagtggcrq.t 


bO 


atactatcga 


atatcaatgg 


gatca tiqaaa 




gct.qgaggca 


aatcLLcqtc 


attagatqtc 


■Aid 


•.ictggagatg 


tt ;ujataaa 


i.ggag :accy 




-acgtggcac 


aagntgargL 


tqtqatgggc 


•"00 


rcagcagccc 


n: ::icctcqc 


aacaa ~ta*„q 


r.l',0 




-fagttagg 


'l . tgga^aa^ 




atccgtggtc 


r.grctggagg 


aqaaagaaaa 




gatcct:cca 


Ly tqtcctt 


ggatgagcct 


f 40 


yctgtccttt 


tg;tcct<jaa 


aaqgatgLct 




catcagcctc 


gai:attcca*_ 


ctccaag Lr g 


9 60 
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t ttcatagc j 


vaacctikar. t 


ggectcaug a 




t...-a^ggg_ t . 


t.rjctcaggag 




i~c r ~aaa."i " 
j wi — -y^y" - 


ac c t kgaat c 


agauggcr ~i r 


( 1 ■** f~ ;"1 1 M " i ! - i 

{- ^1 '- Si ' - J L * 1 






10 3 0 


r t t ct kg T 


ncrit.cattda 


t gcag a L L ~ c 


a c t g c t ^cgcj 




agaagaaiiac 


11 '.0 




Celt} ag a t ca t 


agaQcctit" ~c 




. g c 


acaaaaa t ca 




"tcggaga t r r 


at-Ctcaactc 


cr.ccr.'.rt. 


,,-ac.g^g icaa 


aag..t.g„a,t 


aca'.ca.i m t 




** cccQaonr.'i 


agaagaa aaa 


a^aam a a 




= j Jt_v.au. ...a 


ca ccaccc cc 


1 G 


tiL^t ^ccatc 


aac ti cagatiQ 


cq — t *" c ca 3 g 


cy l l <_.a l l „a 


a aaacTitgct 


gggtaa tcac 


1 .1 ■■ C 


gg HCCCt i 


Lag at cacrat 




greet act ];j 


g 3C tgg t ia '.. 


aggt geca L t 


1 4 0 


ra -tttiaac; "■ 


La a a a a a t g a 


ttctactg ja 




gagctggcgt: 


tctcttct tc 


ISO J 




(Jt_i_tii_j Ly l_ L. L 


z\ h i 3 c *~ r* ** t- 

L d \J La »j ^ \j - L 


tcagccgtgg 


a -i 0 1 c t. r. t g t 


ggtagagaag 


1 5 -i 0 


a a ^ c - ^ - 1. 1 o a 


tacctgaata 


l.atl.ag.C, J- 


t acta cag.a 3 


ta tea t ct t a 


ttr.ccr.tg3a 


i e.":o 




ct '"a ti r t" a t r 




a t:c: v t a cca a 


a '.. a r c a t a 1 1. 


t a.rctgtata 


1 


!'..'_T.!. " 


a L l a a c a t*. r 


gaagecaaac 


ij::a:.ptqcat 


v...: "tcgtuai 


aa r gt " ta ..: . : 


1"" i c 


■ :tr.at gar.g j 


..juu.td.t:. 


a... -.a. - - L " 


a t gg .3 :: La : 


c ;ataccau\. 


..;cac^y.. jr. 


13 .C 


gtgg _ _tcL j 




tu.caLjj... 


a t cc j,"- L t. tig 


..I -. ,ga 


gattcLar. ::a 


i. s -. : 0 


ggtckgtag j 


r ca a ti c t ca c 




-cttjgc-jgt 


catgqctl.ca 


gtactt.c.a gc 


. •j.: 'j 


l*1 t Tl C ~a CQa ',. 


atggatttac 


ggut.t 3 u.au 


ca t aa t gaa r 


-Tttgygacju 


aa.acLtct:gc 


15-:: ij 


cca g g.a c c c.i 


atgeaacagg 


aaacaa*_.cct" 


tgta ^cLa'aa 


c.aacat_gtac 


eggegaaqaa 


r c ■ ; i 


- a - t -- gt,i -* 


agcagggcak 


CQctCtCtCo 


CCCt.ggggct 


tgtggaacjar-; 


tcacgt_ggac 


,*• 1 :.• C 


" tggc^tgt.a 


LkjaLLCJ Ll.r. ^ 


vttcct raca 




iqaaaLtq tt 


atttc- r.aaa 






aaat-t-Lcccc 


r, taa t.r _.aa t 


° u - ,, ' t '' a " 


ctaacataaa 






,t*:ca*:t ga.K 


cratrcaaLc 


aagttrtrr.:- 






cai".c:a::actq 




■.tgcaragcj 


gcaat tigt tt 


taaagagaia 


i.-.t-Ttrtaga 


aa r cac.aac£i 


.),-.-: aaarta 


1 iV. 


.-.aaatgaaa j 


aacccaagac 


atcatgta: c 


qcatattagv 


Liiatctc.;:; 


aciacactaac 


:gi;ii 


nategggaa i 


aaatctggtc 


Laatr.tatra 


atctaa.daa j 


gaagaar Lg.i 


artctgg.-^a 


ji.: 


crcc:;gaca"ri 


gttattactg 


Lctccggcat 


ttgtttcctc 


atct.i.t aaaa 


tgaa Lacgra 




ggttagtac ; 


ccttcagtct 


taatacctta 


tcat..g-ratg 






-J : :i U 


-.gacaaatgt 


attaatgeca 


tactggaaaL 


:_:t.aaaattga 


aaatatgttg 


gaaaaaa ^at 


1 6-'j 


■.cugicttat 


aggq taaaaa 


aagccaccgc 


t gatacaaaa 


aaaatctttt 


(-gataag rac 




uttaaagtta 


atagaacat 










17". 9 



• 210:- 30 

■:2-:: 6491 

•2.2: 1NA 

'2.3: Hujr.an 



220:- 
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<22 3- hirnar. cDKA ci A3CA3 \--3Zj] 
<1G0:- 30 

ccgccecggc occcaggctc ggtgct.ggqq 
gatgvccrce gajjt.cacgg tgtrcccaaa 
ctctqqaggcc ixjgcccgga gcect.ctgtc 
guaqrcctga aqjgaqacct. gqqgtqtgga 
agccgagcaa ct rjaacctya aactctt :ca 
aaggaqgcqg aqrgggaagg actccLctcL 
aggggqtctc tagjcigc::c ctccrccacr: 
q^cgq:tgca caqct:gcqc tctttacact 
tgcgggttgc aqq j; qta zz tgaacr.t.ict 
cjtcw.ttc a.qqjagacjq Lggctqt gar. 
cramccctq cagiajcgqa aggtcctjjt 
gtL'cccggg atc;t_qat. :t ggctccgqLq 
cacioictac ccjjj :ca;t "atqcaqga 
a;gqqa;a:c t.gggagcctg caLdcaq :~a 
tj3.ja:agtg qg:agjg;ac tqgtgaqq:ia 
qjactttgaj ga qq a aaqta jgiacgaraa 
cqtcgagqaq cc:"csi:i: jqagcaajja 
a:g;ttaa;t racaqaqqja gaaattacaq 
agagacagaa gg -qg jca :a qqacatca:q 
qgaaqr.aara qc rqcr.g.v.q gqqgagaaqq 
gjaqcaqqar. ;tgga;c.]gy cca"car.}]a 
gt-acjgaga qi.ga qjgqqa c:.src<*i.j «; 
ctr ;ctcgt; gaaiqacaqt aqqagcq;;q 
c,-c:ctC5c: a:q: jqqcgqg cqg-qgqjra 
g:gca-gar. 3 ggjrtoagja qqqqqcqjaa 
cat qqqqqq - atqgqjgq.q; acatcat j^c 
tgtaccactj :t;-o;.-.j -a gagaccaaac 
car.qt.cqac: atqqqqr.taa ccatcaLggq 
d<jcwc;tr: gq lqgctt :c taqacqt.qtr 
rcgjtaeaa: agjqtgacac ty.igcca.faa 
catggcaaag .jg.igccsa.jc u aLagggaa 
gcgacaacaa at jagaccqg Lqaaqgtgga 
gatgctgcag ccggactcug fj.:tctatqc 
qccacggcag t:t. aqqqgqyc cacagcacag 



agtcaagcqt 


gtgagqqc- c 


ggcacqi qqt 


to 


actcagggvt 


qccaLgccqq 


actcciiqiqc 


i ? q 


qggagqt: jaa 


tcctciq;jqc 


cagtqcccca 


IB ; 


SrcLct.'.. qq 


qcaqqqqgqq 


aqgagr.gq:, g 


q-q. 


gtgagica 


aqqaqqcttt: 


qqc jcacatg 


TjO 


gqqtgcar-'- 


q' agcgacqg 


gac _'ayca_.: 


irr. 


qcaatca :::g 


aatatcaagj 


acaqagcaq , 


i.qlj 


aagatat aaq 


agcacguLaa 


tcctaqtqqc 


4 JO 


cagaaca qq 


aattcaqqa ; 


cagcaq.r.gag 


q ', :) 


caggca q :tg 


gqqcr.qqqr: 


tqtggaagaa 


•00 j 


gacgqtaatg 


g.jciccctrc : 


tgccattgqr 




qaaqataqag 


t. qggaaaa L j 


qgcccaaqqq 


0'2C 


qccgccLqqq 


tacttcacaa 


tacctcqgq.q 


1-0 


ttctcaaaqt. 


gacgaagcqq 


agacqjtc.qq 


6 ■; o 


qaqgqg s jtq 


cqcggct.qqq 


ccqcc;agqa 


9 :o 


qqg^tqq' 


accgLgcqg J 


ccgo-. :r qgq 


q.qj 


gqq :ca .; ;qg 


atggcggqg.i 


aaLa q qj 


:c2u 


gr.ggac: :aa 


aqagqqqqqq 


rttitc.q.gaa 


1 :.1H n 


qt.tcccrj ::t 


uqqccaaa : ; 


c 5(jgr.qqaaq 


_lq<) 


qgqgca aaqc 


q jqqaaqgqr 


L .:ciq-gqqqr 




qtaccaaqqq 


g itqccqc : ; 


q icqccsgct 


■■ ■ : ,' ^ 


qaaaccgtaq 


cqqccqtt 


i: qgcagaccq 


1 J 0 0 


cctgqq.gq q 


ctgctcay q:; 


t qaccr.aq q 


1 3~l 


qgagaagqr. ~. 


aqgaggaqa \ 


a jgagi.aqq r 




qq jqaqaqcq 


qqqtr-.q- 




l '.- q. 


aargctaata 


qgqqq qaaq ; 


q qqnq';!r :-.aa 




qq:cgtgar.a 


gqqL:.cctg: 


qqtgqqq;gc 


1 q0(. 


aagcacqqt. a 


i.-qagcaaa i 


c zaacaqgcc 




carctai.qtLc 


c:actactLqt: 


tqgqgg'cccq 


r-'gn 


qctctgctiqa 




ctaatg'qq-g'L: 


-•:(qj 


atr.rqja:iiq- g 


aaaggcat.gq 


gqatcqa,;i t] 


n 


cgacgaq'.qq 


tgcttcgggq 


aggtcctgyq 




aclggLgaqc 


qqgtacacgg 


aiggacgr.iq:! 


980 


c;act.r.qrt.<: 




cqtat-ggr.g 
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tgggaagcca 


agggcggttq 


cagggaagga 


ggaagaagac 


agtgaccccc; 


agaaagcact 


ZlzC, 


cagaaacgag 


tactttgaag 


ccgagccaga 


ggacctggtg 


g.agqggatca 


agatcaagca 


.n-30 


cctgtccaag 


gtgttcaggg 


tgggaaataa 


gqacagggrag 


g-aegtcagag 


acctgaacat 


~22C 


caacctgt ac 


gagggacaga 


r.caccjt-ct 


gctgggccac 


aaccgtgecg 


ggaagacaac 




nacoctct ec 


atgctcacay 


gtctc-ttcc 


ca: caacracaqt 


g: = -gyg:aaa 


aratcag :gg 


- J ■] c 


gLa Lgaaatt 


tcccaggaca 


tggtt aaaat 


cqggaagagc 


atgggacag: 


ccccg ja ;ca 


z A a C 


cgacatcctg 


t.tLgaoaact 


tgaaagt zee 


agjgoj-jctt 




ccaag :r. :aa 


L a aa 


gggcctgcca 


c jlcagaaqt 


gecctga aga 


agtcaaccag 


itqc.r gcaca 


acat_cggrcr 


Ji.:(; 


cgaggacaaq 


tggaactcac 


ggagcag :t.t 


"tgagcggg 


jgcat gaggc 


giaaagcc ;rc 


Jra'O 


caleggcar.a 


gtcctcatcg 


caggcatc aaa 


qgtgctgata 


rrggacgagc: 


(-cacctcggg 


; ' >a -I 0 


aaLggacac z 


atctccagga 


gggacat :tg 


ggjt.ca: :r: 


aagtgaaag,, 


aaagtga -rz 


a ~ a : ) 


caccatcgt a 


ctgacr.accc 


acttaat ;ga 


•jg.jgg~raa; 


at arr jgcag 


izzzz.il z-jr 


"a,;;'. 


aatcatgg:a : 


u.j:jggggacc 


tgragtg 


agg.aa actaa 


;i. jtr. -rata 


ag..^,:.i,;a"a 




rggtgcccg a 


t aacacatga 


cactggtqaa 


ggagtagcaa 


-■.;ia.:ccK 


aagaca - zt z 


:si-::. 


acagctgg-. a 


rviccaccacg 


rgcc.us -zz 


ca agtaggaa 


aaaag accta 


-giaaaa -jzz 


- - - ' 


jtctttcaa-a 


■~ttcccagag 


agag.-ac jaa 


caggttagaa 


g"ca attt a 


; .:t.a L ia':;t ^ga 


a c:>c 


jaagaagcag 


aaagagctgg 


gcattg::cag 


atttgggga a. 


t azataacaa 


ccatggagga 


aOhC 


aytcttcctt 


cgggtcggga 


agcaggt jga 


cagca.jtarg 


g a :ar ;cag ] 


ccat ccagct 


:-izc 


acctqccctg 


■aagtaacagc 


acgajaggrg 


cg-ccjaicga: 


Cljagctgagj 


acagcaaccc 


al:0 


atgtggggo: 


arggaccccc 


ccgaaga aa-. 


aggag acct a 


a:, arragjag:] 


agcgc:ac zcz 


:• 2 •; c 


tgtcaac at : 


ia: a ztgggc 


tege zzz J ::a 


--tgccjgcaj 


<■-- :; qggcca 


tgtucotgaa 


: 3a: u 


gaagg-aagaa 


tacag:tggc 


gcgagtg jaa 


aatgg-ggcg 


giMcaij-jtcr 


tcgr.gcctirt 


a3cu 


gacctgcgt : 


.lccrtggccc 


tcctggc aaa 


aaactactc; 


: i-gnaggto 1 . 


acgaca:;a ~cc 


u 


catqctgagg 


ctgaacttgg 


gcgajl.i : )<j 


cagaaccga.: 


g-gcccttc: 


c.agtlaaaaagg 




gacctca.aaa} 


ctgggtcagc 


agctat. a • ja 


gcatctga.. ; a 


g.:ogca atg : 


aggratgagag 




acac jajzc; 


cccjaggtgc 


Lcggagi 


cgaggaat a : 


r*.'3«.tctt.:.j 


gggtttc-tgt 


abia ) 


ggaggggggc 


gg.a':t:aatg 


agcgjtj;;t 


agtgq.aac.n 


- -Ct ;cag, : ,g 


atgtggg.^g.a 


aC-'ai 


gcgaacgjac 


gtoaacgcct 


tgtt;a acaa 


aaaiggcgtac 


(:.:.ct ctccag 


cca'at.ijccct 


3":aj 


gqccgtagtg 


gacaa acttc 


tgttaa ic :r 


g.aagtocggj 


::o:;:acccct 


ccaLtgtaggt 


a a a a' 


ctccaacr.n: 


zee ragcccc 


ggag-jg j..; :l. 


graggctc-ra 


:i,-ggai;cagt 


ttaataja.jija 


a a, a a. 


ccggaaggga 


rtcgacattg 


ccctca -i.a ai. 


gcacttcgoc 


avgecattet 


aggaxaigiau; 


3'aCa 


gttatcaat:: 


::tggcggaca 


gcgaqag.-gi: 


agagcagg.a- 


'..-gcatcrgc 


^gtLtgLg,.,: 


a, a 


aggagt acac 


gtggc:agf_ 


LuLg ;ca.. 


agatcagc-g 


:-cggaa"ca 


: car raaa i. a-.at 


i :_'a' 


cat : zc aaqt 


atgatgeage 


t.ggrgg::.^-.;. 


taaagaaa a 


q— -gtg-g . ; 


.a : : Laaaaaa 




ggaaggacac 


atggctgacaa 




cczzz:_ :yz'z 


tacggctggg 


aa.itcatc: c 




ccc. aatgtac 


ctgatgaaca 


tcttatactt 


eggggeggze 


ac-gccta::a 


.agagectgae 


12 U.j 


catcttcaac 
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agcaLgtaaaa CLggaagaac tttccaaaac 
ccactgtctg yggatggcag teagcagctr 

caccr.cctcc gagjtcgccg cccaztaartg 
ittctacgcc -gjjgcgcc: cggg jgt. egg 
gtgagcrtac ctc.3tc.-tg.; tcttjctcar. 

a-atcctctgc gcictCKjqa ggag.jcg.jat-. 

gcttcctgag gaaaaagatj tagc-jsjacaa 

otccctcctc c;];.ica:ct; tjattatcria 

JCCCCtcctq gc?.gtggac a cjjctctCCJl 

jet jjccttc aatajgagzc; ggaagacaaa 

:ct:icrtct gggjatagaca rtgtcgg j-jj 

gcgjaag^gg at.cggc: act gacc joa if 

ggagacggtg gl.car q- acg -ccjct;n 

aqtggagaaa; .:. a:a at g ;ggg g act act a ;t 

gtaaagtggt ggtaaaaagc gTaagcgaaa 

r.gi.;at...a"tc atggaagagc c. }Uc aaat. a a 

■jj3cac;gtg •;ca?jjj;cc gagagaa:;;: a j 

ggajgagtgt gag r aatgt: g aaaoca .) a: 

cstarjgiagc c;c,:aq;acc t anaqagaaa 

ggtgaagagr. gaagggraac aagajgaaar 

cttcacagga agcgtacggg aajaagagaa 

ccgrgaacta agc~ggge_ia aggttttagg 

cqtgqaagac tact, acgaaga q ; aagatctc 

actgaagacc acca. aa.ac.aq ajcaggggag 

caggjacang 5 :g ; 4 aaagc aggg :c :aac 

cc-:.tat"tt Laaa. a.a atataaa "taaLaa. jar. 

gaatggaaga jrg : j<jccea gcc;r.c.t-.;c 

ca a. jctcaagg age ;a.;t".t ::ccdi;a: :::) 

oggggtccca. ..ggt ggagaq ::-.<>.i.;ccigg 

act a aaggca atc"tggaq aq. ig.aa a aca 

atctac.aatg ggg ; ggaagc ggqaagaaag 

cgc.-aggaat gga r aa'ag aa cd:;act;f: 

agotggggtc ttag.agtacaa ccgcac g :.;q 

gca'.oggagt :at : tcga ac cc.gggea a<:g 

caggaggcaa agtgaccagc cacgaag :a.a 

gtcgcccgcc ccagjacacg cagggac ;ac 

catLgaatac gttgLgacca tacaqaaaat 
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3l 
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2 92 3 
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11 J > 


:li-rr.an 


220: 




; 21:: 


t.uir.an 



cm:c DMA o: h'-CTH o: AIVTOl 
• 4C0> .• 1 

ttgcci§grt <wccctc*gg gttctacrta g.i.-irccrtig .waaatctt -j gqcgcacaca .'c 

care aaaqc cctLc Lg ::aq qgtacraatg qgcttaaaav. cctcaL.: <::. 3 :caa-.;Laa _a 

^acaqqccaq gcccaLcagg gtrtqgcaac crcatqatga aqtqgat.qi:t qccacguqa-: _ 3 o 

aggaycaagc clgcagctgc tggcggg.aca cgcagagaca gccr.qcaaqa ggggaqacca 210 

' -tggcgagq aaagagccgt ggsyacagca acagacragg gqctgaqq-r aq.-.u v.aqqac 200 

aggr.rtrtgg • acaagragt catgaaaara avqaacrccg aaccLitctg l.acr-aqct*. .io 

aagccayf.g gagtttcag.. c-:ttta:aac aaag aaactL ga-aqcaata qacrcrqq-j -27 

Ctacg-ctact qttqgaLqt.:' qtcacga:..-a gg rq —qg,-.q qqgaaca.::^ ._ „:qacaat ,■ ■ - - ^ 

ag'-gggatcc tract.cggtq cqggyaa ;.ga raqaaaqv.qa ttgccar.gar ttaar.qcaaa 340 

•rjtggtgggg aqLqrgaccq aaqc::::U;ca qacajo^aaq qgaqgaaci't ct:: a _L.;.L,i tt. : 

t —rgqaaca g^aaatacag aagc-aaagq qaacsaqqga aaagc.taqc atct.r :t::tc c; 

ta-qaattaa 'acccacqct caacaaacaa -cca:;.;ccqc aa:q.,:raagc agacaaq- aa Ta 

qraccg-aa;.:: acaattccag L\ccggac;a gcr.aqqatgy acacgctgga Lggqgqcca" .B.J 

ccaccggc, g aagccaauag cctattctcg agargaagqt gaaicaatcc cycataaacc t40 

ttcgggcaga qaactngygu qgggggtaga agagggggaa tqtctag&ag gaaattatgg '-2iC 

ggqacaLLqc tggaagtgag gagqatgqar. aqtqgacaga aaf-atgtc.* •.r.qcagaca:: Ci'C 

ccqcarlqgc cctgqcaaca tggacagLqc ct rccccgai qtg;t:agng rr;;c;c:-:.: : 32 

tgatcaaggg aaLqtccgtt rccggoycga gatggg; o;c aqggcqgqqc: acaagcccaa : ; S 

a.ctcragcc a'.cacgaact ttccr.i:t::-:g tgrtatgg.ag raaacacnt.r ccqaggrqaa: 114 

Lggatatqaa rccccttccc <^a;:ai;actca agrr.-.tgcug ggcct: ;rctn ragtgqazqt 123 

ttaagccai::: a,acajcctc caaqqcctqg ca jcagqqca qtgyc.:acct ogiaaacaoa 120 

qcagtcagat t.r.cct :&ttL aaqccaagag Laaaatcaan ;taar..;qatc ra::rt;tt; 122' 

tttttr.r.-r;r qtttcaaggg qgntnntttt ttrj— gagac ggagcctcac Lc'.qrcancc 13bi 

ccggtctgga qtqcagtggc t.;:aa tctcgc ct.aanctqgc aaqctccqcc taccaggfca Kit 

atgccattct octgcqtcay cctacatagt agaLqggact acaggtqacc ycnrca.-a: l r >0i 

ctagctaat.l. rtttgta-.a;' -tagtacaaa cggygtttca Loar.yttaqc -.ayqatggr.a lSf.i 
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a tacagcagt. 


qaqecacaga 
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atfcagacaa 
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aaa :aatqga 


t aacaggaaa 


: qqcaaaaaa 


i ■■ >: 


t-3C3~.it aat 


aagggcu ra 
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cactttqtaa 


cccagcactt 
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